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A PICTURESQUE VIKING SHIP MODEL 
arnt ANYONE CAN BUILD — pace 70. acens 


BY AIRPLANE 
OR 
MULE-BACK 


‘There's a radio station 
in Honduas, six thou: 
sand feet high, upon 2 
mountain top. They use 
Radiotroas there, high 
power Radiotrons, for 
transmission. More 
than once in an emer 
p the Radiotrons 
hhad tobe delivered 
byairplane. Usually hey 
are carted up the rough 
‘mountainside. by mule 
back. 


‘These great Radiossons 
few hundred dol- 
ce, and as not 
many "spares" can be 
kkepe on hand. at that 
price, each one must 
performexactlyto stand 
ard—each one must be 


cee Every tube 


of its delicate accuracy 


Seca || in your set counts! 


a ae aa 
<< 


te, Thesame ores Every tube in your set has its “finger in the pie.” 
taet Taberatoces test The faint signal that comes in from the broadcasting 
them RCA proces station goes through cach tube, and it’s magnified 
Of high power tami: hundreds of thousands of times before it gets to the 
ggg ieee: 


these tubes many « les- 
son of making and te 


ing thee gives you Ir’s not only important to get the “special” Radio- 
betver Radiotron for trons that give you bigger distance and bigger vol- 
pete i le he ume. But it’s just as important to stick to genuine 
by using only genuine Radiotrons straight through the set, if you want 
RCA Radiotrons, 0 
see uraricite to keep up its performance. RCA research makes 
you use. Radiotrons better ard better every year! 
cDaoeeiaeNEN id Matin Ger acne Sg 

‘OF AMERICA Dring your dry hatry et ptt witb 
New York Caioee pyle 


‘Sin Fracsto 


0199 for all-round quay. 


-Radiotron 
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Before you buy a used car 


from a friend—/~_, 


Pledge to the Public 
on Used Car Sales 


J Everyusedcarisconspicuously marked withits 
price in plain figures,and that price, just as the 
price of our new cars, is rigidly maintained. 


2 All Studebaker automobiles which are sold 
as CERTIFIED CARS have been properly 
reconditioned, and carry a 30-day guarantee 
for replacement of defective parts and free 
service on adjustments. 


3 Every purchaser of a used car may drive it 
for five days, and then, if not satisfied for any 
reason, turn it back and apply the money 
paid as acredit on the purchase of any other 
car in stock—new or used.(It is assumed 
that the car has not been damaged in the 
meantime.) 

To the Public: We pledge adherence to the 
above policy in selling used cars. 


Your dtdebaksr Dealer. 


‘Mail this coupon for your copy TMM | sn. — 


of “How to Judge a Used Car” 


S T U DEBAKE 


JF sou were about to buy a used car from 
a friend, would you know how to deter- 
mine its fair market price? Do you know 
why some dealers mark their prices in code 
instead of plain figures? Do you know how 
to tell what year any used car was built? 

‘You will find the answer to these questions 
and many others that any buyer of a used 
car should know in this free book, “How to 
Judgea Used Car.”” Ie tells you what to look 
Yor and what to avoid in purchasing a used 
car. It is based on the long experience of 
experts in buying used cars for Studebaker 
dealers—their sound, practical advice may be 
the means of saving you time and money. 
Send for it at once! 

Studebaker is only too glad to help you 
get the greatest value in a used car for your 
investment. Because Studebaker dealers be- 
lieve in this policy, they have adopted this 
famous Pledge. Wherever you see this Pledge 
displayed you can buy aCertified Studebaker 
with absolute assurance that it is worth what 
the dealer asks and will do what he say 


SSS 
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THEN AND NOW 


AN EDITORIAL 


IHE other evening I was talking with an 
‘old friend, Some twist in the conversation 
recalled our school days. We began to com- 
pare ourselves as we were then with our 
sons and daughters of today. 
"What beats me,” said my friend, ‘is thac my 
foungsirs relly seem to enjoy going co school 
femember how we used to hate it? Remember 
how we'd rig up all kinds of excuses to stay 
home, from headaches to torn trousers? Bur now 
you can't keep children away from school. 
“wonder if it’s because the folks who run the 
schools have learned how to dress those dry 
examples, rules and dates in an interesting way? 
‘We used to get our knowledge like parrots, with- 
‘out knowing what half of it was about. But now 
the kids seem to soak it up as easily as playing a 
game." 
Then, a few days later, there came to my desk 
a letter from a new reader in San Jose, California. 
“Popurar Science Mowracy is to me the most 
interesting magazine in the world,”” he wrote. 
“Tcan remember, not so long ago, when I shied 
at the very word science. To me, and to a lor of 
others, it suggested ill-smelling rooms, men with 
Jong beards and mouthfuls of meaningless terms. 
Bur you have changed all that for me, by telling 
the scientist's story in terms I could understand.” 


‘CHOOLROOMS transformed from drab pris- 

‘ons of learning to fascinating places of enjoy 
mene! Science, dry and technical, made interest 
ing, understandable—a living inspiring thing! 
‘The same basic idea, the same kind of purposeful 
effort brought about both of these cha 


Month after month it is the effort of the 
editors of this magazine to strip away the dull 
¢loak which once surrounded science and reveal 
its true charm and simplicity, its glamor, its 
romance and its enormous daily' value to you and 
me. It is our purpose to make each issue better 
than the last.” 

‘And whea, in last month’s issue, we expanded 
our editorial’ plan to include fiction for the firse 
time, we were interested to learn how our readers 
would greet the innovation. The response, as 
expressed in hundreds of enthusiastic letters al- 
ready received, was beyond all expectations, 


“QRIVE as more stories like ‘Midge,"*" wrote 

fone man from Ohio. "For the first time in 
my life U can experience the thrill of a big steel 
plant.” 

Another, a Texan, wrote: “If the next inseall- 
ment of “Bare Hands’ is as absorbing as the first, 
we'll need a copy of the magazine for every 
member of the family."* 

Hundreds of other letters like these have 
justified our belicf in this entirely new and 
different way of presenting the great drama of 
science. 

If you did not read the first installment of 
Hawthorne Daniel's new novel, you can begin it 
now on page 36. And you won't want to miss 
Captain Dingle’s delightful short story, “Tishy,"* 
on page 14. 

se, with many timely articles describing 
new achievements, discoveries and useful ideas, 
will, we believe, bring the whole tremendous 
story of science to you in a more enjoyable and 
worth while way than ever before —E. C. W. 


Aitene, permanent 
radio power 
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with Balkite“B”and the newBalldte'Tidde 
and High-rate Charger 


Balkite Trickle Charger $10 
For those who require a charger 
of limited capacity only. Over 
350,000 in use. Charging rate 5 
ampere, Price $10. West of Rock- 
{es $10.50. (In Canada $15) 


Balkite Combination 
‘When connected to your“A"bat- 
‘ery supplies automatic power to 
both “A" and "B" circuits. Con- 
trolled by the filament switch al- 
ready on your set. Entirely auto- 
matic in operation. Serves 
et now using either 4 or vole 
“AM batteries and requiring not 
‘more than 30 milliamperes at 


135 voles of “B" current—practl- 
cally all sets of up to 8 tubes. 
Price $59.50 (In Canada $83.) 


All Balkte Radio Power Units oper= 
‘ate from 110-120 wolts AC current 
with models for both 60 and 50 cycles. 
‘The newBalkite Chargeris also made 
ina special model for 25-40 cycles. 


4 


Aa 


Over 1,000,000 radio set owners 
are now using Balkite Radio Power 
Units because they provide silent, 
permanent power from the light 
socket. They are noiseless in opera- 
tion and can be used during recep- 
tion. They employ no tubes. They 
have nothing to wear out or replace. 
are built to conform with the 
Underwriter’s standards. Other 
than a slight current consumption 
their first cost is the last, Permanent 
and unfailing in operation, they are 
based on the same Balkite principle 
‘now commonly used in railway sig 
naling owt iting oa numer- 
ous other systems where power 
smust be infallible. 
way of equipping your radio 
sce with Bake ee ‘merely add 
Balkite “B” and the Balkite Trickle 
and High-Rate Charger. Balkite"B” 
climinates“B” batteries entirely and. 
supplies “B” current from the li 
socket. Iris the popular 
power supply. Of the 150,000 now 
siving sat service, some of 
which have been in use for over 
three years, to our knowledge not 


(le Camas "BW $39, "BX 859. 


FAN Steel c alkite 


fone has ever worn out. The new 
Balkite“B”-W serves sets of 5 tubes 
or less requiring 67 10 90 volts, 
Balkite “B"-X (shown above) sets 
of up to 135 volts and 8 tubes and 
Balkite “B"-Y any standard set. 
‘Most owners of even small sets will 
buy Balkite “BX which will take 
care of nearly any set you may buy 
in furure. 

‘The new Balkite Charger with 
both high and low charging rates is 
easily the greatest charger value in 
radio. It combines the advantages 
of both trickle and rapid charging. 
At the low rate, on trickle charge, 
Sceutomnacally eepe your"“Abee 
tery fully charged, and in 
converts it into a light socket “A” 
powersupply.Itshigh rate provides 
an ample reserve of power for the 
largest sets, 

‘Add these Balkite Units to your 
radio set. Then you will enjoy the 


s" ast word in radio convenience,and. 


silent, unfailing power from the 
light socket. Ask your dealer. Fan- 
steel Products Ca, Inc., North Chi- 
cago, IMinois. 


X $42: "BY $69; Bahite Charger $19.50; West of Rechis $205 


50, “BY $96; Cherger $27.50) 


aod ‘Power Units 
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The teautuat Millions is protected - 
by Zycos - the Sixth Sense 


= 
KILL any communicable disease germs which may be in the raw mille 
I 8 ke cores ficta tho frm, sacs peoeaaron,. ives Yescrumanrs oon an Tycos for the Home 
important factor in pasteurization—and pasteurization protects the health Treot Office 
of milliske The sl ms hms ey 
The largest creamery in Detroit uses 30 Tees Temperature, Recorders and “eae yo ttn mon gd tomcat 
15 Trees “Feng Regulators to insure the proper pasteurization of their pts ies maken 
milk. One of the largest dairies in Cleveland says they are saving $4,800 year Geox Blais: "he ssret Gf'omoyue noca Ek 
the installation of Secs Recording and Regulating Instruments. In pa 
this plant Jfcos Instruments are paying for themselves every two months. And — || "Tv halp you maininaemperaue in your howe 
in addition they are making big savings in preventing spoilage. | Pe re analog 


eos Instruments for indicating, recording and controlling temperature are 
the Sich Sense of Indusy. They are ane labor cost elintaaring los 
through spoilage and insuring uniformity of production in all of 
lnchuty where the indicating, recoding oY concalling of heat is equled. 


er product that goes chrowgh manufacturing process that requ, the 


srument in the Jyees line of Sooo varieties that will help you. Informative 
ure on any type of instrument will be sent you promptly on request. 
Or our engineer will consult with you on the application of Ffecs to your 
particular manufacturing problem. 


Taylor Instrument Companies 
ae 
usa. 


ROCHESTER, N.Y. = + 
Canadian Plants Soe BUILDING, TORONTO, 
SHORT & MASON, Led, Manufacturing Disriouses ln Great Beta 


Foene Tonievatent F~ INDUSTRY 


lycos Temperature [Instruments 


INDICATING « RECORDING ~ CONTROLLING 
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Do you dream of Independence for them? 


‘OW much more rich will life be if you realize that each dav is 
Yeading you wards 4 cern fnancal iadepeniesee ama LEARN LIVE THIS 

‘eal working and living conditions? How much bertr for them! 

Talk over with your wife the new plan which the financially 

vera Srotuertced of Laromive ants has worked out NEW LIFE 

Venice, Florida, to supply a basis of farute independence for people 
who will operate business farms on soil of high fertility, backed by 
the experience and advice of the Venice Farm Board, 

The Brotherhood, with sixty-three years of experience devoted to 
the improvement of living and working conditions, has made 
arrangements so that earnest people of moderate means can purchase 
Venice Farms on liberal terms—fronting on good roads cleared and 
ready to plant, with main drainage available. 

Here the Farm Board operates Demonstration Farms, the Venice 
Nursery, and the Venice Dairy Farms, the facilities of which are 
available to Venice Business Farmers 

People are coming here who never dreamed of farming before. Ic 
is business farming—entirely different from the old-fashioned 
drudgery so long associated with farm life, Here nature lends 
helping hand, crops grow bouncifully and fast, and bring highest 
prices in early winter markets. 

Here is year around out-door life under an ever- 
shining, life-giving sun, Every farm is in easy 
driving distance of the new model city of Venice 
In this community an ideal life and real 
independence is posible. There is the 

fidence given by the Brotherhood’s 
financial strength, prac- 
tical help by men who 
know Florida farming, 
the companionship of 
people who have already 
embraced the opportu 
nity andareon theground, 
and finally nature's own 
best co-operation. 


Venice a natural 


all-year resort 

Venice lies divided beeen 
Agscucure, induvery and root 
action. Vacation remark 
the variety of diversions. Here 
tne ‘ids the’ West Comst’s 
Sly mainland, beach and ict 
tox lamows fishing. grovnds 
Here i's modern ey'planoed 
and bule by, experts which 
fronton the beach. Adjacent 
to it is whae viitors eal the 
rps oa comprehen 

red in Attrca .«'s Venice 


Mail. this coupon fot 
the isatrated hooklet 
‘containing information 
Sn photographs 
ed" bythe Venice 
arm Board, and. Re= 
sore Oficial, describ- 


otels serve uit, vegetable, 
mie apd eam eve ek 
every day from Venice Farms 
yg Conveniently located 
¢wel-kepe olf course, ten- 
S courts, quoles and. other Jing the opporeiniey 9 
ames, and Excelent heating lead's new re life un- 
Sind fohing are found io. the der ideal conditions at 
tropical Myalcka River and its Venice on the Gul. 


Bee Fe Come to 
asso, National Tarpon bee er 
eee cant Tournament Abergele oo 
Owned by The Brotherhood Fri he Venics Farm Bre a 
rcccmetm © at Venice Semmemetts irene eae 


June 4th to 2sth Seen nerenr 


vo Vee 


Venice Florida 
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A Bupcer PLan 
That Will Help You Get Ahead 


By WALLACE AMES, Financial Editor 


“ ON'T talk to me abour 

budgets,” expostulated 

Ted Carter. “We've tried 

them all, and all we have 
to show is a lor of loose leaf books, 
special forms and cash accounts which 
never would balance. Why, we set 
out the first of this year dead-see on 
making a budget work and already it 
is way out of joint.” 

The bond salesman was undis- 
couraged. He had been up against 
juse this situation before. “I know 
the answer to your problem," he 
said, “and right now 1 am’ more 
interested in helping you to work out 
a successful budgeting plan than Tam 
fn selling you a bond. if you adope 
the plan want to show you, you will 
be able to buy bonds regulatly."” 

“All right, let's have it," consented 

Carter, still unconvinced. 
‘0 begin with,” continued the 
bond man, “the trouble with all the 
budget plans you have tried is that 
they involve too much pesky detail 
They do not take into consideration 
that you and your wife are two indi- 
viduals, with ordinary human weak- 
nesses, aot a strict business concern 
with its systems and rigid rules. You 
get tired of keeping a cash account 
of pennies spent for newspapers; you 
lose interest. when something un- 
expected comes up and, ‘throws your 
budger out of joint.” 

“Probably you have cried a num- 
ber of set budget forms, standardized 
systems which you got in some store. 

hese “ready-made” systems allow a 
certain perceatage of your income for 
this, a certain percentage for that, 
but their allowances don't fit your 
ease, You have been trying to 
squeeze your personal financial budget 
into a ‘ready-made’ plan and it 
doesn’t work any more than square 
peg fits in a round hole 


“YN THE fist place, T want to show 
you how to design a budgee plan 
to order, adjust and si 
‘circumstances. 

“In the second place, chink T can 
show you how to operate a budget 
with a lot Jess bookkéeping than you 
have been bothered with in the past. 
OF course vou will have to keep some 
accounts, but the amount of them can 


it to your 


be greatly reduced and simplified so 
that they will no be tiresome. And 
the result—your gain in satisfaction 
a5 well as in cash conserved—will be 
a rich reward. 

“Whar is a budget, anyway? 
asked the bond man, and then pro- 
ceeded to answer the question him- 
self. “Ic is a division or apportion- 
ment of your income so that you ate 
spending the proper amount on va- 
rious things. Ir is the one way to 
keep you out of financial holes. Ic is 
the only way you can be sure of hav- 
ing money for the things you need 
—whea you need them. 


“TET US begin, shen, in your ‘made- 
to-order’ budget, rating 
ato two Classes yout Find Charge 
and your Fluctuating Charges. Your 
fixed charges consist of detinice or 
easily controlled items such as rent, 
taxes, insurance premiums, savings, 
etc. ‘Fluctuating ‘charges consist of 
items which are subjece to wide 
variations, such as clothes, 
tions, encertainiog, medical aid, eve. 
“"Afeer your fixed charges are de~ 
termined and provided for, you can 
practically forget them and concen- 
trate on controlling the fluctuating 
charges, where the leaks are_most 
likely to occur. This plan will also 
reduce the amount of account keeping 
you will have co do.”” 

Then the bond salesman took out a 
paper on which he had written a 
xeneral analysis of fixed and fluctuat- 
ing charges. He gave this to Mr. 
Carter to use asa guide only. Tt was 
up to Carter to figure out what his 
own fixed and fluctuating charges 
were and what amount of his coral 
income to reserve for each one. ‘The 
general analysis on the memorandum 
Paper was as follows: 


FIXED CHARGES 
AL Accamalatin: Savings; invent; build 
‘aod loan shares; payment on mortgage; 
B. Hesse” Rent; incerest on mortgage; property 

‘cases re iserance 
Operations Kees bas; electricity, coals tele 
cess loth Fp 
cag vt seas 
£. Spee! Allowances to dependences: personal 
‘axes: dacs; charity; cdueation; vacation. 


FLUCTUATING CHARGES 
A. Fest: Provisions; meals eaten out 
Aare Marmonone” Gasoline an oil repairs 
and adjustinents; accessorice. " 

"Diners Recreation; entertaining; exer 

books end sagacines, hobbies, cach as 
ner or radio or works 

ringer: Household supplics;_new 

fumiture; house and howschold repays 
doctor, deotse and ‘nunc drugs, et 

E “Prat: Clothes; gilts; tobacco, candy; 
cast foe miscelaocous Stems such as caste, 

F. Specials To provide against necvsay ex- 
eodivares ia Crees of ‘the regular badger 
Tlowance « small amouat should he resreed 
to ald as ocessary to any of the cuablihed 
charge. 


Db 


“Now,” resumed the bond man, 
after they had looked over the mem 
orandum, “let me make a few sug: 
{gestions 4s go how to pat your ‘made- 
ro-order’ budget into operation 

“Tackle the fixed charges first, 
Make a memorandum on one page of 
the amount you need to put in the 
bank every week or month so that 
you will have enough money 10 meet 
these fixed charges when the bills 
come in. You can then determine 
how much of every pay check you will 
have to deposit 10 take care of fixed 
charges. There is no further account 
keeping on these, Your check book 
stubs are all you need 


‘AL up the amount of all 
fixed charges and subtract it 
from your gross income. The re- 
mainder you have to divide over 
fluctuating charges. Make a memo- 
randum of these on another page. 

“The only cash account you of 
your wife will have to keep is one 
fof money spent on the fluctuating 
charges. And you both will have to 
rain yourselves 19 keep your. fluctuating 
expenses within the amenint allotted 

“Get an ordinary memorandum 
book. Stare page for your current 
expenditures of each item in your 
fluctuating charges. Keep track of 
‘money spent and see that you do nor 
{go over Your allotment. 

Most of us find that operating a 
badger is such 2 nuisance chae good 
resolutions to do it are often broken. 
Yet, living on a budget basis is ex- 
tremely important in the business of 
getting ahead, and the Simplified 

judget Plan outlined ia this article 
will help you. 
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Judgment 


‘When you till the soil you put 
your trustin nature. But you use 
Judgment, slso, in the planting. 


In much the same way, investing 
gis ce cooftdence ia other 
ue judgment should guide 
tothe proper ianticution one of 
Prove experience, integrity and 


‘As you consider Fidelity Guas- 
aneced First Mortgage Bonds: at 
Glity we urge you to confirm 
ti iafey by tavenaaing the 
company that ‘hem. 
Gurbookler, “The House Be: 
hhind the Bonds,” will sid you, 
Send for it, without obligation. 


Feewy 


“20 Chemical Bis StL 
vist New York Lite ide» Chengn 
78 Colao Nat tank hig. Denver 


A Service for 
Readers 


HIS, Financial Department is 
to helpreaders inthe estab 
ishment of proper nancial pro- 
rams at the De 
who have accumulated money in 
the proper investment of #0 $0 
chat ie will be safe and 80 that it 
will grow: 

‘Tite Edicor ofthis Department 
is ‘an authority. on investment 
mattersand hewill not only eve 

vonth give the readers interes 

‘and useful ioformation 
articles, but is also ready co ai 

ss0naljavesument problems. 
Advice will be gladly given te: 
ardingtbe proper investment of 

Askiress all your inquiries 
Wallace Ames, Financial Edicor, 
POPULAR. SCIENCE” MONTHLY, 


eet nee, MOU 
nea ee 


Nestigated by. the Publisher of 
POPULAR SCIENCE. MONTHLY. 
Readers can be sure thar com: 

ies. advertising ace. reliable 
Bnd that they offer securities 
which represent sound’ Baancial 
Investments, While investments 
gheiowsy cannot be guaranteed 
by the Publisher, ev re 
will be made to ipsure that only 
advertisements of absolutely fe- 


© This seal on a radio, tot or 


KEEPING FAITH 
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| Booklets that Will Help | 
You Get Ahead | 


| ANYONE with money available for 
investments will find the booklets 
listed helow of help in getting ahead 
financially. You may obtain any of | 
these booklets hy wriciag direct to | 
the issuing house. Ic will be appre- | 
Ciated if you mention Poretar Scrxce 
Montatx when writing for bookless. 
| How to Build an Independent Income (% 
ElitionDescries 3 flan tor eving 62°, 
| Fine Motgnce Bodo popecentce a 
for more a tunth, and shows the results 
thay be accormplobed by syersatic investment 
Bessie Foren alex: The H-smach 
| Aitlor Bookit 75. rom 
Why Your Real Estate Bonds Should Be 
Guaranteed is the sitexplanstory tile of 3 | 
Footicr om a subcce of wide interest ato 
Adres Ada 
‘Trant Co. Healey Biking, Atlanta, 
Bootle P. 32 


Forty-four Years Without Loss to Any In- 


record of thie 


vente present the ste 
a dsenbes the 
des: 


| 


faces thar every investor should Eaow regarding | 
the, publ lgy loetry Adarcor Tae 


Stuart & Co. 208 So. La Salle St, Chicago, Il, 
‘Ask for Booklet P. 8-8. U 

‘The Making of « Good Investment explain 
the methods cmploved by the United State 
Moctgate:Bood Co. in originating 


ieage. Bond Com 


United Seates Mo 
any, 365 U.S. Mortgage Blig., Detrom, Mich, 
‘An Investment Insured for Tts Lifetime éc- 


scribes a plan of insured mortgage investiocats 
Nine poitts of safety are explasned. Address 
Mortgage Security Company of America, 
Noxfot, Va. 


Rales for Safe Tavesements expos in an 
fasre ther the layman can ndertand the 
ert factors f safety real evtate Rand 
Adkess American Bod & Morrgage € 
ay, p45 Madison Avcroc, New York, 
Sha isor Bootes Pf 
Boying Bonds by Mail cxplsios how 


‘ant conveniently d 


Your Money © 


the points of gesral 
toot wm the inveuie wo b plaantog 6 
monty in sowed mortgage hand 
irae Fuichce Bond Me 


Investouent Service explains the service given 
Mmortgape boot howse, Address Fed 

K Mortgaze Co., 1444 Grinwold Street, 

Devroie, Mi 

‘The Science of Fortune Building, rsbii 


\k 
j sori 
| 


bea ir 


by George M. Forman & Co., the explanation 
of peactical red By investors 
to! attain En independence, Address 
George M. Forman & Con 164 West Monroe 


Se, Chicago, Ill. Ack for Booklet 835, 
Investors’ Guide, poblished br Greene Sons | 
Investment Company. combines a description of 
“hank salegearded™ bonds with an outline of | 
the service of that company Address. Greens 
baum Sone Tneestiment Co, $0, Lasalle Se, | 
Chicago, Ii 


You, too, can build an 


INDEPENDENT 


INCOME 
Suirn 


"“Oolice: 


»aY, when means are provid- 
‘ed for thrifty men and women 
to invest their savings in sound 

securities, the way to financial auc- 

‘cess is open, and the rules are sim- 

ple and few: 

1 Set aside a part of each month's 
income as capital 

2 Invest that capital in good bonds 
to produce more income; 

3 Insist upon safety. 

‘The longer you follow this method, 

‘the faster your money grows; for, 

‘obviously, the more income you re= 

ccive the more bonds you can buy, 

‘wad the more bonds you buy the 

‘more income you receive. As to the 

third rule, by insisting upon safety 

‘you make sure that you will hold all 

‘of your gains, 

‘Summ Bons combine the interest 

rate of 6%% with the security of 

first mortgages on modern, income 
producing city property, and with 

‘safeguards that have resulted in our 

record of 


No Loss to Any Investor 
in 54 Years 


‘As a result of this record, confidence 
in Suri Bowos is world-wide. Men 
‘and women in 48 States and in $1 
countries and territories abroad 
have bought Sitrrit Boxos by mail, 
You may buy Swi Bows in 
'$1,000, $500 and $100 denomina- 
tions, outright for cash, or under an 
Investment Savings Plan that pays 
the full rate of bond interest —6M5% 
—on regular monthly payments of 
$10, $20, $30, $40, $50 oF more. 
‘Mail the form below for our book 
lets, “Fifty-Four Yeors of Proven 
Safety" and “How to Build an In- 
‘dependent Income.” 


THE F H. SMITH Co. 


Fownded 1673 
SMITH BLDG., WASHINGTON, D.C. 
255 MADISON AVE., NEW YORK, NY. 
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very definite ype of n= 
Temation the’ Popolar 
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‘tres of 
oon oll burner owners 
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How to Pick a Good Oil Burner? 


MAN who recently had an oil 
burner installed in his home 
was telling how he went 
about selecting it. I mare 

vyeled at, the haphazard, even care~ 
less, way’ he had made his choice and 
yet'l knew him to be a shrewd and 
‘careful buyer of other things that cose 
a fraction of the price of an oil burner. 
In buying an overcoat, a piece of 
jewelry, or even a pipe, I know per- 
fectly well that this acquaintance of 
mine would never have been willing 
to make his selection on the basis of 
what information he had gathered 
from a friend or two, or some sales- 
amen, He would have judged for him- 
self, or else made inquiries of someone 
better informed and entirely impartial. 
Bat in buying an oil burner, he had 
been up against a different proposition. 
Here he was investing several hundred 
dollars and yet had'no gage of past 
experience or source of expert advice 
to aid him in his purchase. So this 
major investment was made on a guess, 
a lucky one, fortunately. He selected 
Cor, rather, blindfoldedly drew) a 
burner which our Popular Science In- 
stitute of Standards has found to be 
‘one of the very best, after thoroughly 
investigating “some three thousand 
installations of oil burners. 
Guesswork, as most people realize, 
is not a safe way to go about selecting 
anything. Now chat the Popular 
Science Institute has extended its ac- 
vities to include the investigation of 
il burners, you can buy these marve- 
lous new labor savers without resort 
ing to guesswork. Already, twelve 
hundred readers of Porutan’Screxce. 
Moxtaty have come to us for advice 
in installing oil burners in their homes. 


By Prov. Conztns P. Buss, Director 
Popular Science Institute of Standards 


They have reasoned that it is consid. 
erably safer to go by the experience of 
three thousand people than that of the 
few oil burner users among their 

jwaincances. 

in investigating chese three thou- 
sand installations, the Popular Science 
Institute of Standards has not confined 
its search to any one city or section of 
the country. A comprehensive and 
fair picture of just what degree of 
satisfaction oil burners are giving, and 
which of those on the market are 
good, was gained by covering installa- 
tions in small towns and cities scat- 
tered all over the country from Maine 
to California. 
fe asked these oil burner owners 
how long they had had their burner 
installed, how many service calls had 
been required, what kind of service 


SJ 
Popular Science Monthly 
GUARANTEE 


Pisshre vlna aterieae 
indicts that te prade eered to 
have bea approved afer test by the 
Popelar Sete lsat of Sanda 
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toe able station wn | | 
tertnl and proper se. Our readers | 
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Soe Moret, 
Tar Pemstas 


they received, whether their burner 
was costing them more or less than 
using coal as a fuel, how much more 
they would be willing to pay for oil 
before they would go back to burning 
coal, whether there was a disturbing 
noise from the bumer and, finally, 
were they satisfied with the burner as 
awhole. When we got through asking 
all three thousand owners these ques- 
tions, we were able to judge justwhich 
burners could be purchased with the 
positive assurance they would give 
satisfaction, 

A very careful tabulation was made 
of the results of our survey, giving us 
definite figures as to the findings re- 
garding the different burners investi- 
fated. “The overall ficiency of the 

surners was calculated in percentages 

in each case. We established a certain 
high percentage as “passing,” “and 
those burners which rated this per- 
centage, or higher have been approved 
by the Popular Science Institute of 
Standards. The only burners eligible 
to our approval for efficiency are those 
that have the Underwriters’ Labor- 
atories’ approval as to freedom: from 
fire hava 

In writing to the Popular Science 
Institute for recommendations of oil 
bumers, be sure to give us informa- 
tion on the following points: 

1. Number of rooms in the house 
Cbaths and small halls not included). 

2. Type of heating system used. 

3. Average coal consumption’ per 
year. 

4. Whether there is gas or electric 
ity in house. 

‘Address letters to. the Popular 
Science Institute of Standards, 250 
Fourth Aveaue, New York City. 
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“— remarkably good” 


Battery Eliminator 


That is the judgment, without exception, 
of radio experts and cathusiasts who have 
examined and tested these two fine units 


They mean better reception. Both have a great deal to do with 
finer tone-quality. You owe it to your own enjoyment of 
tadio, to know the facts about these fine-quality accessorics. . 


ALL-AMERICAN ALL-AMERICAN 
Reproducer Constant-B 


For purity of tone this handsome product is out- 
standing among reproducers. It combines ingen- 

sly all advantages of good cone-type reproducers 
and the improved quality provided by a special 
sounding board and sounding chamber. A highly to all 


yuirements. A 


sensitive unit which reproduces voice and instru- 
ments naturally and clearly. Perfect uniformity is 
maintained over the entire musical range, whether 
amplifiers are turned to full volume, or down to a 
whisper. Absolute freedom from “inherent pitch” 
prevents low throaty tones or twangy nasal effects. 


Price $25.00 


vides voltage variation between 10 to 60 volts 
An “Amplifier” control allows a variation 
10 t0 120 volts on the intermediate tap, with- 
‘out affecting the go volts supplied to first audio 
stage. A High-low switch adapts “Constant-B” 
to receivers of various current requirements. 


Price $37.50 Kaphics Take 


New 1927 Radio Key Book 
Learn more about the fundamentals of radio. This new 48-page book contains an interestiny 


analysis of radio in language anyone can understand—also complete constructional details of 
the leading types of circuits. Sent for 1oc (coin or stamps) to pay for postage and mailing. 


ALL-AMERICAN RADIO CORPORATION 


4205 Belmont Avenue, Chicago, Illinois 
OWNING AND OPERATING STATION WENR % 266 METERS 


nit 


© This seal on « radio. toot o oil burner advertisement + gnifies the approval of the INSTITUTE OF STANDARDS. Ses page 8, 
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The, Soncnape 
i abe supplied tm 
foc consote model. 
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Is Flexible One Dial Qntrol 


is but one of seven reasons 
why you'll want a Grebe 


wi its Flexible Unit Control the Grebe 
Synchrophase Radio becomes a one-dial 
control set—a great convenience for tuning 
local stations—with the added advantage of 
individual dial setting whenever desired. 
Booklet P tells about all seven advan- 
tages of the Synchrophase. Send for it. 
A. H. Grebe & Co., Inc., 109 W, 57th St., N.Y. C. 


Factory: Richmond Mill, N.Y. 
Western Branch: 443 So. San Pedro St., Los Angeles, Calif: 


Colortone 
The oldest exclusive radio manafacterer 


REBE 
‘ynchrophase 


ert 


© The seal on « radio, to! or oi! burner advertisement signer the approval of the INSTITUTE OF STANDARDS. See page &. 
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eA Job for One in a Million! 


Why Only a Few Men Can Photograph Cities, Chart 
Forests, Explore Jungles from Aircraft 


By H. A. BRUNO 


IX thousand feet above 
the town of Con 
Town, two Veteran air- 
men ‘swept cross the 
blue sky in an old. war-time 
De’ Hvala, making m 
photographic air map of the 
Eountrysile below. SAE the 
controls sat Harlan Guerney, 
‘ccwar pilot, intent on battling 
fe stubborn wind that tried to 
thrust his machine from the | | 


in his arms! A few moments 
Tater the machine wax a 
smoldering skeleton, 

‘ut the next day they were 
hack on the samme job in 
scother plane That ie the 
‘way of the aerial photographer 
and the photographic pilot, 


course charted on a survey | = 2 
map before him. In the rear |< —— _ tie Da 
cockpit A. 0, Russell, photog- 0 Nav Paw nbeatal pet and a 
rapher, bent over the adjus ‘A camera saget—Lieut. W. Lz Richardson, chi photograpber of men who today are follow= 
cep a ‘the Bureau of Acronmutic U. 5. Navy, descending bo the power is advent ik foot 
ments of a huge camera: whose ia he dngc Low Andee, wich hh en ay 6 the adventurous footsteps 
ng eve protruded di SES Sie has mae of es wae cee poner sarveyars of 
wward through a hole inthe Jancary, irik Me tat te cide pctres a an aiieade of R000 past who. plunged with rod 
eet, Schy perched with Nis camera on top ofthe waving Sree! nd transit ito. unkno 


fuselage. 

‘The camera was clicking off 
its exposures with monotonous regularity 
when suddenly, with a deafening blast, 
400-horeepower motor backfire 
igniting the gasfilled carburetor. In 
slantly the plane, and the men who rode 
it, were enveloped in flames, 

‘Guerney turned for one grim glance at 
his companion; then, with the instinct 
horn of experience over the battle lines, 
he threw the plane into a sideslip. Tt was 
the one desperate chance, he knew, to 
blow the flame to the side and away from 
their faces. 

‘Downward they plunged, a ghastly 


torch from the heavens. Russell braced 
Himself for the crash. Just when death 
loomed as inevitable, Guerney, in a last 
frantic effort, with his face iy blis- 
tered by the terrific heat, fattened the 
cout ofits sidesip in time to make a 

ing in a clear feld. ‘The Bery thing 
bounced wildly slong the ground, snd asit 
came to a stop the pilot dove headlong 
through the and over the side. 
‘Scrambling to his feet, he looked for his 
comrade. “What he ‘saw "was, Tinel 
Struggling over the edge cock 
Dit, his precious camera clutched tightly 


spaces, charted  wildernesses, 
and wrote new frontiers on the may 


'EN years ago the science of aerial 

plotographyr was virtually unknown 
beyond the battle lines of the war, where 
it played a vital rile. Yet even then 
there were soung Americans who, looki 
into the future, saw a°great opportunity 
for peace-time se of pictures from the 
‘They visioned themselves soaring 
high among the clouds and, with eagle 
eye, surveying the face of the earth fs 
below; mapping its mountains and 
streams crowded centers af indstey. 

i 
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penetrated remote and unexplored re- ers, establishing supply bases first at 
gions, bringing to light vast resources of Ketchikan, then at Juneau, Wrangell 
unused power and wealth. All these and Petersburg, ventured in two eamera 
planes out over unpenetrated forests and 
Tugged mountain ranges, leaving behind 
eras, under the long-range scrutiny of them one emergency plane to take up the 
‘which no detail can escape. search should one of them fail to. retu 
‘One of the most remarkable and valu- on schedule. Climbing to a hei 
able of all the achievements of this new more than two miles above sea level, they 
engineering science was the mapping of skimmed over snow-capped peaks, ot 
Greater New York from the sky—a task looked down from giddy heights into deep 
that required some 3.000 miles of flight wooded valleys, And alway’ as they flew 
nd embraced a territory of 625 square they were face’ to. face with peril. 
miles. In all, 2,000 separate exposures id, 
ired to include the 


i 


graphs portrayed ia mi 

building, thor- making three exposures simultaneous! 

paar, nook and coroer of sod fying ot speed of « hundred ies 

| the great metropolis; even an hour, they were able in one hour to 

hurrying crowds and traffic map a strip seven miles wide and one 

‘congestion were plainly visible, hundred miles long, or 700 square miles. 

‘ But of all the exploits of On the average they surveyed a thousand 

A) fying surveyors, few have square miles a day. In 385 flying hours 
su the ‘more recent they traveled more than 83,000 miles! 


aa 2 | Sateen of th oa 


of Navy pilots and camera met 


‘dentally, hun- 
ice the command 


vd rivers, many 

em potential sources of 

power to turn the wheels of 

the Far North. ‘They fo 

acres of priceless timber. And 1 

plored treacherous rivers that. have 
with gold, and an 


last they returned 
from their hazardous. v 

ture, with every plane intact, 
they brought back not only 


of ‘aircraft 
nt liu kind of 


Shenandoah plowing. through 
‘he coud aa birdman saw her 
‘Above: Capt. A: W. Stevens, noted 
shy photographer, charting Bras 
‘et Sumgies with hia eral eve 


Today scores of these eagle 
men are flying over the coun- 
tryside with their remarkable 
cameras; some of them s0 high 
that while they ean, peer down, through 
lenses and make visible, permanent rec- "wien "tet acre 
ords of your house and lot, office oF fac- ee 
they are completely lost to your explored and forbid- 
Hight trom below! Braving ol wath, ing, fetaenes of 
ng the bumping of winged ships in Alaska, completing 
tricky’ air currents, trusting their lives in three months a sur- 
vey of Uncle Sam's last 
often facing the peril of a forced landing frontier that otherwise 
in the wilds, they are perform Mt have require ten 
of ever-increasing value, rs of 


BX MAPPING entire sities from the is 

ir, they have revealed at a glance achievement followed 
lutions to difficult problems of traffic closely upon that of 
id city planning. In the role of timber Capt. George H. Wilkins, 
Cruisers, they have surveyed and mapped the Polar explorer, to 
thousands of square miles of forest lands, whom belongs the credit 
not only charting the locations of varie- of taking the first aerial 
ties of timber, Hut making possible an photographs far up in 


setual count ofthe standing tres.” the Arctic Circe, 
hey have aided in planning grea a inking eye 
indunrial plantas lad down the fight-ot- of the camera, "ao 


‘ways for powerlines, charted firehazards, matically recording. all 
solved the tangle of railway terminals, it saw, Alaska’s rich 
charted golf courses, promoted real estate 

development. And finally, they have 
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Aerial photography is no one-man sideways on stilts along a crack 
game. It is an extremely exacting busi- in the floor while viewing the 
hess which calls for perfect teamwork the small lenses 
between pilot and camera man. They 
share adventures and dangers together. Small wonder experts say that 
‘They must combine courage and resource- only four or five out. of every 
fulness with quick wit and scientific hundred trained airmen can be- 

come photographic pilots. 
‘you could travel with them on one 
of their mapping trips, you would real- AND the camera man is much 
ize quickly why these qualities areneedes. the same sort of bu 
‘The pilot must guide his plane back an headed 
ry parallel lines oF 
to be posures of ti 
with the speed of 
uch that th 


and is exposed aut 
lated intervals, produci 
photographs. ‘The procedure, 
Is the reverse of that for a motion 


Fre must continually’ adjust his 
camera to make up for any devia- 
tion of the plane from its course. 
‘In the routine of their work the 
aerial map makers have come 
tipon more than one astonishing 
fume altitude—-no mean task when you discovery. A short time ago, for 
tis full of inv ‘example, photographers flying on 

pockets. Moreover, to keep a survey over Connect 
nary line, he must make ceeded in lowering the tax rate in 
five towns by discovering and 
locating “lost property” which 


if in an entirely different direction. 
‘hat the johs of constantly chee 
rumen dials and gages, guard 


pit to get his. bearings, and 
Sou'l we that "almost any 
Dither Kind of driving is child's 
play in comparions A¥ one 

Dh ila expres i 
"SH sou really want to know 
ciara fiers Eater We 


‘Bult moone ina remote moun- 
thin lake of Quebec surprised 
bys daring sky photographer 


operating in that -vicin 
since it was peace time, there was no 
had eseaped the tax as- cause to. suspect an enemy invasion. 
sessor'slist. When thepho- Naval officers who studied. the photo- 
tographs were developed, graph ver, were positive that the 
they disclosed hundredsot forms which the photographs revealed 
ses, barns and other 


no one could. guess. 
fnswer seemed to that th 
yy revealed 1896 runners" craft, 
ings, including 248 stores rum chasers sped up th 
fon the main street, which vestigate, but when 
had gone tax free, with the spot indicated on the pl 
result that theeamera men undersea forms had. vani 
were. instrumental not trac 
cutting the taxes of 

individual residents. utin ]QTEARLY every sky. photographer 
adding millions of dollars IN could tell you of hair-raising expe- 
to the public treasu ‘ences through whic he has passed. Re A; 

Another strangediscov- Smith, a veteran at the game, has had 
ery made some time ago more than his share of narrow escapes. 
‘uring. an aerial survey Two years ago, for instance, while map- 
Salas acapgcar = Bese Fai, wre bei eer y rmmnematmsaved mys. ping a drainage district in Florida, be 

= = see ae a tery. On a map-making and his pilot, E. P. Lott, were forced 
‘white man and dicovered by the alieeing comes 7 LS north of New York down by a Continual on page 104) 


ograph, the 
wed without a 
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TISHY 


‘Thy knew where to 
20. Brug i the lee of 


sind “her thee hghted 


HERE seemed no good reason for giving Burton such 
‘a nickname, As he stood up there on the navigating 


bridge of the Diadem in the swirling snow, handling 
the great steamer with the art of genius, he looked 
very much of a man, in spite of his apparent lack of inches. 
All the passengers, and as many of the erew as could, watched in 
fascination the maneuvers of a lifeboat, battling with the lo 
‘green seas in the bitter cold, midway between the Diadem and a 
ally dismasted windjammer from whose signal halyards 
hemepeal in the wind. ‘on the ship, 
ive the bout a short pull 


chief officer's handling of his ste 
confidence. Nobody’ called th 
Only in the less offic 

other officers use that 
in the first place. 
boat out there 


handled. 

Debron had been mate of the sail 
Burton learned their profession tog 
second mate. Both completed their app 
tickets at the same time; but Burton 
physique as Debron: the bulkier man got the 
‘that first test of fitness, and perhaps it was right that it should 
he's, for there were many occasions under the square rig when 
pees hey Mooree figs Okage ime pros 
two hind remai Is. Debron always cor superior 
brilliance to Burton. ‘That was just. Burton secured his extra- 
ashes eceic eee a eee 
master’s. But while together in the windjammer, 
Torded it im physical superiority: always protective: always 
spon ists ale Unchaioy vent suas nr car cead ants 
‘would have fought for it as a right. 

‘There it was that “Tishy”” was born. Decent, honest, stolid 
‘Debron thought he did a wonderful bit of creative work in nick~ 


reference it 
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Because they tagged him 
with that name, he made 
a tragic blunder—How he 
redeemed himself nobly 
in the hiss of icy seas 


By CAPTAIN DINGLE 


Illustrated by Anton Otto Fischer 


es 


twenty-two. But here, in the Diadem, it was different. He was 
entitled to some dignity. Debron was only second mate now; 
Burton's higher grade certificate had given him te lend; but 
Debron had introduced ‘Tishy to the mess, and of course the 
name stuck. ‘That sort of name will. ‘Therefore, standing by 
the engine-room telegraph, when all his mind should be cen- 
tered upon his handling of the big steamer, Burton found 
Vitterness flooding hi 

many little unintentional injuries, had usurped the place i 
oat which rightfully belonged to him, 


ET Debron take the boat, He's a huskier man tha 
That's what the captain had said 


hed the sailing 
he one would run over the 


ip and the boat as if he wished 
her, and with luck sink both 
ely tolvea tril 
Dit of salvage to follow, developed into 
ras annoying. ‘That big steatver cost, 
‘iclay’ meant black looks from owners. "Y 
leave that old windjammer skipper and his people in the lureh. 
Rather, his stubbornness in sticking by his ship merited praise, 
And s0 the Dindem’s master agreed. ‘The passengers cheered 
‘then Debron took a fine across, by which a towline was hauled 
‘hoard; they cheered Debron himself when he came over the 
Side from the boat. And when the steamer straightened out on 
ie cour raging he pls ailing ship ater of her they 

tain for the splendid manner in which he had 
Kamae these 


‘Tishy ate bitter bread on the bridge until his watch was up, 
and then he went to his room by devious ways of ladder and 
alleyway in order to avoid meeting people. Never before had he 
realized the full depth of the rut he had fallen into. In the mat- 
ter of his profession he was bound to go ahead. He was a keen, 


boat resene,and a nice 
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[Debro headed the boat straight for the windiammer, « stripped and dia- 
‘mated waif of the wean. ‘The oid skipper gevticulated and beled at hiss 


clover officer, a born steamship man, a navigational wizard. 
He absorbed te modern gadgets of navigation, Gyro compass, 
electric sounding machine, radio bearings, and the rest, far 
‘more easily th Debron had absorbed the simpler rules of 
the sheer exsentiis. And both his captain and his owners knew 
his worth, But when he recalled the faces among the passengers, 


oid whi aneaked below, he gave way to a little ex- 
Uiciten of mage whick might hove sensed choc going Debron 
had he been privileged to see 


Df all the passengers he knew, scarcely one regarded him as 
ything more than a pleasant, courteous officer who shone 
whert a dance was afoot, who always looked dapper and smart. 
Yo, no doubt, was placed there jas for. the purpose of being. 
looking, and doing just that, ‘often be found in 
the center of a crowd of men, telling men's yarns laugh 
wnfully. Debron might be found before dinner 
i-size cocktail with the smoking room hab 
ie even thought of hi 
Tishy was always sou, ime, by the ladies. In 
the evening, he might be asked into the music salon to sing. 
Not one, man or woman, of all those people, but dou! 
looked upon Debron as. pillar of strength set therefor th 
seafaring; and looked upon Tishy as a pretty little fellow kindly 
put aboard by thoughtful owners to amuse their idle hours. 


MSHY flung his eap into the bunk, and grabbed a cigarette 
to savagely that it broke into three bits. He hurled the bits 
at the cap, and swore. ‘That is, he began to swear, caught sight 
‘of a book half hidden beneath the cap, and caugit himself up, 
sharply with bitten lips. He had been wrong in his estimate of 
the passengers. ‘There was one who looked up to him; who 
asked him questions about the sea, and ships, and the stars; 
‘who sat as if entranced while he spoke; who— 
He grabbed the book. and swung on his cap, darting hack 
‘on deck by the saloon companionway as if bound upon some very 


congenial errand indeed. ‘The decks were deserted. 
was at hand; the cold was piercing: 

Zimost blotting out the wallowing old 
of the long towline. ‘There were voices 
‘The social hall was aglitter 


Evenin 
dusted the sly 


iso b a 
second chair began to unwind 

“Father! Why didn't you give it 
th a trace of weary, 
‘Oh! "You startled me, Mr. 


appear 

to me?” queried 
creme 

ina much happier 


HEE gi sat up straight, an her face lighted, Tt was easy 
to sce that here was one person at least who thought pretty 
ighly of Ned Burton. Blanche Torrey was small, and of the 
ype that keeps its youth; when she smiled, she smiled from her 
‘rly black hair right down to her dainty toes, and whateveror 
whoever was near was the better and brighter for her smile. 
Perhaps that was why her ailing, bad-tempered father clung to 
her like an old man of the sea, rarely permitting her time to 
relax or take part in the amusements of the crowd. 

“That's the fourth cup and saucer father's broken. He will 
not Jet me put it down, ever, Do you think they'll send us a 
Dill?” she smiled. When she looked up into Burton's face like 
that he forgot that he ever felt bitterness. He warmed throu 

and through: and not the least of his warmth was directed at 
old Colonel Torrey for his selfish monopoly of his daughter's 
timeand care. That was nota kindly warmth, thous 
T don’t think you'll be punished very severely,” he said. 
“They may possibly insist on serving the colonel's tea in a 
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tin mug, I came up to give you this,” handing her the book. 
“This writer catches the real spirit of the sea as no other that 
have read does. ‘You'll find Beauty in the one called “Sen of 
ie 


HE, colonel roused himself, and querulously wanted to be 
taken below to prepare fordinner. His invalidity scemed to 
it ‘appetite. Burton folded up the rugs, 
le Blanche buttoned up the old man's 
‘opened the companionway door and watched the 
ined feelings warring within him. The 

rer had only been six days at sea: he had never met Blanche 
Torrey before. He did not like old Torrey very much, but he 
did like Blanche. ‘Liking was not the word. He was in love. 
‘And a glow warmed him to the toes when at length he closed 
thedoorsagainst the snowstorm, and turned to goback tohis own 
quarters. Just then he cared but little, if at all, for the face the 
world showed him. Let men call him Tishy. What of it? Let 
Debron take the boat, get the eredit. What of that? Debron 
ever Won A his life like that which Blanche flashed 
wack at Tishy Burton just before the door closed on the com- 


oat, th 
pair go below wi 


‘of course; warmth, light, nod com- 
panionship of men, What did he care? Burton half stopped. A 
cocktail seemed entirely in tune with his sist. Through the 


io 
getting landwise cares. And in their midst was Debron. Th 
were listening with jovial eyes and keen attention to some yarn 
he was spinning, and when it was finished the smoking room 
rang with their merriment. The last fleeting glance Tishy Bur- 
{on shot through the port glass showed him Debron ina circle of 
hearty 


back-whackers, aglow and agleam with the natural 


lows. 

“Damned hero worshippers!” growled Tishy, bending hi 
Dead ayainat the storm aid and hurting himself along the alley 
to the seclusion of 


5 THE steamer dragged 
unwieldy tow into the 
waters near the coast, her navi- 


ator began to Tok for su oF 
Star to verify her position. “For 
days the blinded the 


Yeas ever vinibe,” Aboard that 
Stripped and, dmasted wai 

Fah with her bare decks 
Shack of sel 


helms 


‘man showed his nose outside. Seemingly 
with reason, too, for the wreckage was 


ice. Her forecastle head, anchors. cap- 
fan, eudtaye and all bad nothing of 

hipshape left. Roaring through the seas 
after the powerful steamer. the old ship 
took sprays in sheets, and already’ she was 
down by the head through sheer weight of 


‘As the ships came within the 
pate range of the lightship ‘marking 
their turning point, the eaptain was often 
fn deck with his sextant. The. second 
officer scarcely bothered to put his sex- 
tant back in the case as long 
as there was a chance of a star 
appearing. And. the officers 
Keeping watches were on the 
alert through the night, anxious 
to get. a sight, for the dead- 
reckoning of the past few days 
was none too certain, with that 
Tumbering tow astern, dragaing 
the steamer back, hauiing her to 
‘one side or the other as she 
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sheered wildly to the weight of the ice fastened about her head. 
fered many moods in those anxious days. When he 

could talk to Blanche Torres, he felt as if the world was not only 
es eat tt ‘actually belonged to him. 
was not so sure that he eared who the world belonged to. Wh 


the deel dad Doiron want plaster uc tarne en Toy 
‘And hiow grown 

ie fun, out of calling a man by 
Lit, 


onaman? That was what Burton wondered. 
‘men could derive pleasure, or si 
Sich a name absalutly beat hint. ‘But he felt bi 


ter ab 
3 Leven 
the lightship ought to have shown up. Burton was talking. 
Blanche, tling her about stary and navigation, and some 
things not particularly concerned with either of those studies 
when Debron came looking for him, 


HI. TISHY, the Old Man wants a line of so 
Debron said, then saw the girl, apologized with a gr 
and added: 


“The electrical sounder is not workit 
wp from three hundred to th 
Burton went about the job in sailorly fashion, taking a quar- 
termaster along to the sounding machine, and ran his line in 
inwardly because she had heard 
” Debron again. OF course, Nobody 
that big lout would think it funny. 

During the night a star came out. Debron was on the bridge. 
Burton stayed up, too, for whatever he might feel personally 
towand Debron, he was instinetively eager to fix the steamer's 
position. Burton stood nar of the shelter 
‘of the bridge, patiently trying to hol the field 
‘dlass long enough to bring the image down to the hazy horizon, 
His line of soundings had puzzled him. ‘There should have been 
more water. If he could eatch a sight of that star— 

Debron, suddenly called softly 


well, Mr, 


Tetter call the captain if you feel uneasy,” replied Tishy, 
‘should he concern hinaselt 
ahead with his sextant, 
it the star down, “He 
yet seen the light. 
Debron could see it up there on 
the higher bridge, AS a matter 
of fact, Tishy was not at all sure 
that the Jightship was 


should not be in sight anywhere 
near the bearing Debron re 


ported iton. 
Dehron on thebridge mutte 
to himself, He was 


would be chagrined if, after 
calling the master, he were fo 
anxious. If that 
ly the lightship. wl 
then there was no need for 
anxiety, since the sh 
her point as expected, and all 
that was necessary was to get 


Tog, change course, and 
‘of confidence. Debron, as senior 
second, mate, was navigator: if he 


star. The hori 
But there flashed 
‘across his glass the stab of the light, and 
he stopped fussing for a moment and got 


gon was uncertain. 


the light into an angle with the st 
held ‘the contact for several min 
and when he took the telescope from 
his eve, it was with a sharp gasp of 
wonder. Another sight, another con- 
tact, and a (Cont 
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The Truth adout Poison Liquor 


How UncleSam Wages 

Bitter Chemical War 

to Put Industrial 

Alcohol Beyond the 

Bootleggers’ Reach 
By 

Freperic Damrau, M.D, 


lature’ it hy re 
ig” it, But it is chemically im- 
remove fro all 
ed alcohol used in the denatur- 
ing process, 

result is that m 
Jon to the public i 


Tig 
man and 


wild 


Unele Sar has heen 

the har of public 

‘opinio d with no less a 
crime than willful and premedi 


murder, 
The Government of the United States 
and particularly the officials who enfe 
prohthition, stand ac 
poisoning indust il 0 injur 
Ina or killing unlawfully. buy 
‘drink the liquor concocted from it by 
leggers. 
hese startling accusations followed 
fon the heels of repot 


JET of this situation 
have arisen the bitter 
complaints that Uncle Sam 
is trying to poison those 
not obey the pro- 

on law, TI 


juor des 
1 by ufactured 
bling the amount much 
of the poison, the reports aroused a furor against the ‘course ‘contend that the 
of protest and controversy throughout most of us have found it difficult to get bootleggers, and not the Government, are 
n, through to, the bare facts in the case. the real murderers. They argue, too, that 
ng the protestants were highly Just what is all the hue and ery about? the victims of poisoned liquor are really 
responsible citizens, including educators, ‘Briefly, the Federal Government, in suicides: iat the Government cannot be 
journalists, statesmen and elergy- order to supply industry freely with much- expected to protect a citizen from his own 
‘Hypical among them was ‘Dr, needed grain alcohol ‘and at the same folly; that, anyway, most deaths are due 
Nicholas’ Murray Butler, president of time make that alcohol unfit to drink, to excessive drinking rather than to the 
Columbia Universit Murder!” he requires it to be denatured with wood poison; and, finally, that most of the fuse 
declared. “Just plain, unadulterated alcohol, a violent poison. But since the about wor is, after all, anti- 
muurder by our glorious paternal Govern- alcohol’ so denatured ean_be obtained prohibition propaganda. 
ment, is what I think of the deaths readily, large quantities of it pass into ‘There you have 
attributed to the consumption of liquor the hands of bootleggers. ‘They, in turn, argument. Strange 


appalling increase in liq 


abstinence, 
r hand, defenders of the 


enough, though, 


18 
neither has emphasized the unanswerable 
scientific fact about the whole business. 
Itis this: The reason Uncle Sam requires 
‘the use of wood alcohol as a denaturant, 
is that chemistry thus far has been unable 
to discover a less harmful way of prevent- 
ing the conversion of industrial aleohol 
into. a beverage fit to drink. 

Wood alcohol has proved to be the 
only known deeatnenk which boteegs 


I that point 
alcohol boils away with i 


TTS is about what happens: Grain 
ing tT) ethan ok seventy ight 
degrees centigrade; wood (met 
ve degrees, When the boot 
legue® puts denatured aleoliol into a still 
raises the temperature to sixty-five 
degrees, the wood alcohol will hegin to 
10 the con- 
‘of it. will evaporate 
higher, temperature is 
reached, Even if he raises the tempera- 
ture to the boiling point of grain alcohol, 
the evaporation of the wood alcohol will 
not he complete, Before seventy-cight 
degrees is reached, the grain alcohol will 
i to evaporate along with the wood 


alcohol. ‘The two never ean be entirely 
separated, "The double dose of wood 
alcohol aided by Government regulation 


of the y nied 


for illicit purposes. In 
other words, plainly 
fleohol is made poisonons 
hot with the idea of kill- 
ing drinkers, but because 
the only known unremov- 
able donaturant happens 


original purpose was 
to avoid the high tax in 
posed on all” alcoho 
beverages. ‘The denatur- 
ing taciree 
ie ands of manufac. 


ttrers and chemists one of 
the two most useful chem- 
ical solvents” known—in 


POPULAR SCIENCE MONTHLY 


‘quantities and at a cost that made it 
commercially practicable. 

Out of its use have grown some of our 
greatest industries, as, for example, the 
manufacture of explosives, artificial silks, 


indispensable 
industries, and wonderful new uses for it 
‘are being found continually. It is vital 


to deel rope 
‘As long a5 there was plenty of 

wor tobe obtained, noone ever thought 
of drinking denatured alcohol, But when 
prohibition came along, and later when 
smuggled liquor became harder and 
hander to obtain, bootleggers turned to 
the industrial product, And then the 
trouble began. There developed a keen 
chemical warfare between the chemists 
of the bootleggers on the one hand, and 
the Government chemists on the other. 
‘The former were bent on “cooking” out 
the denaturants; the latter were equally 
intent on preventing them from doing s0. 


FOW, many different ingredients have 
been employed in many different 
formulae—about sixty in all—for de- 
naturing alcohol.."‘The Government i 
ides the produet into two general classes: 


completely denatured alcohol and spe- 
cially denatured alcohol. For the former, 
wood alcohol is used almost entirely. 


For 


in which the 3 
‘example, brucine, a poison closely related 
to strychnine, has been largely toed as 
the denaturant for making “beauty” 
preparations and harhers’ suppli 
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alcohols fell one by one before the in- 
genuity of the bootlegzers’ chemists. 
‘They found a way to remove brucine by 
repeatedly distilling the alcohol. ‘They 
did the same thing with nicotine and 
other denaturants. So successful were 
they, in fact, thatthe Government at last 

omgaledto igiten the recrtions 
ont bn the sale of specially denatured aeohol, 
and since then it has been sold only by 
permit under heavy bonds. 

‘This has left completely denatured 
alcohol the only alcohol easily available. 
‘There are no restrictions on its sale, for 
xno amount of chemical skill can remove 
all the wood alcohol from it and make it 
fit to drink. Ttis sold everywhere, in any 
Paint store or public garage, no questions 


Wood alcohol may cause violent illness, 
blindness or death after the consumption 
of surprisingly small ammount. In mild 
case ol qpoitoning. the 
mental processes are enuumbed atu 
clouded, there is marked loss. of memory 
‘accompanied by extreme dizziness, whi 
may be followed by death, Highly p 
‘sonous doses produce overwhelming pros- 
tration. The patient. sinks rapidly i 
‘coma, th may come within 
twenty-four hours, or may be delayed ax 
Tong as a week, 


‘OOD, lech}, 
tensely poisons 
nerves. Permanent blindness may result 
from a single drink. Under the new 
governmental order, completely dena- 
tured alcobol will contain four percent of 
wood alcohol, instead of two percent as 
formerly. Also it contains small. per- 

atages’ of kerosene and. pyridine to 

‘unpotable, 

nment chemists are 


to the optic 


ioell, and at. the sa 
© 50 slfficult to remove, as 
to make industrial alcohol abso: 
Iutely worthless for beverage 
purposes and therefore safe. 
jcult problem, one 
whic Jong 
Dalled chemists, 
‘As this is writ- 
ten, however, re- 
ports from Wash- 
ington indicate 
that a solution 


may be in sight, 
JM. Doran, head 
chemist oft 


hibition 


wood alcohol, 
would advertise 
themselves like a 
had egg in an om- 
celet, and banish 
forever any desire 


e the 


ible by any 

nown method, he 
says, to rid the al- 
cohol of these oils. 
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‘SOLGcRUDBER. 
be 


Amazing New Engines of War 


One-man tanks give artillery new mobility, while huge 
monsters haul guns, lead attack, or belch poison gas 


RMOR-CLAD seooters dashing 
across a battlefield, 
leaden death from 

gun. barrely—steel 


speedy machines might over- 

‘au army on foot. Another novel 

wan machine, sketched above, adds 

‘4 pir of rubber-tired steering wheels at 

7 It, fast craft. 

id, comes news of 
hat looses 


hattles? Latest of peace-time invent 
the new tanks are ready. to play 
part should war again grip the worl 
‘When’ premiers of the British do 
ions aembled recently at 
gland, they viewed a startling dix 
of the latest war machines in acti 


hhattleships on caterpillar treads, mor 

tanks with gu 

‘overland agait 
Only a shell’s 

hhullet-proof machines. Tt tl 


hour, hauling Mage Of their spe 
experiment in the last war, the tank of charges against the enemy. A battalion time enemy gunners have found the range. 
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Coniqnetms Ofp the North 


Stories of Wonderful 
Dogs with Hearts of 
Steel, and of Wild 
Races with Death 
across Arctic Snows 


dlog racer, was dying. A buzz 
saw had sev 

the ankle and had thrown him ¥i 

‘against a piece of shafting, breaking 
the ‘other leg and causing internal in- 
‘There wasn't a doctor in Dis 
Creek, where the accident happened. 
The nearest, surgeon was at Candle, 
fifty-eight miles away 

tween Dime Creek and C: 

desolate, wind-swep! 


OBBY BROWN, beloved Alas- 
B an tsher, prospector and 


of wild Alaskan country, ‘The thermon 
ster registered thirty below. (Night wax 
fallin 


Bobby Brown's friends were in despair. 

‘Tenderly but crudely, they attempted to 
the ebb of his 

feblood -and_ ease 

is pains. But only 


‘surgeon could save 
or prolong hisllfe. 
ame. the 


that Leonard Sep- 
pala, ‘king of the 


Arctic trails, was 
near by. with h 
team of Si 


sled dogs— 
team ‘that had 
wrested the dog 

‘erown, from 
the head of *Scot- 
ty” Al La n—the 
fastest team in the 
North. 


NSTANTLY, 
hope for Bobby 
Brown flamed in 
the hearts of 
men of Dimi 
Creek. Seppala 
meant. speed, med 
ical assistance, pe 
hhups life. If as 
body could ran. 
vietorious race 
Death, Seppala was 
the man—Seppala 
and his great leader, Togo, and his other 
feet-footed Siberian do, 
setmmoning, Seppala, the | miners 
tenderly lifted Brown to an improvised 
‘ot and placed him on the great musher's 
sled. Although he was in great pain, 
Brown looked up into Seppala's eyes and 


gesture _of confidence. 
inute | Seppala cried, 
*” Togo and his fellows sprang 

d, while the gro 


ing blizzard, neither man nor dog giving 
thought to hunger or thirst. Over flt 


ballies, the twenty dogs mushed onward. 
When inky blackuess settled over the 
trail, Seppala trusted his life, and that 


Leonhard Seppala, who 
Breeds and Races the 
Fastest Teams of the 
North, Tells of His 
Amazing Adventures 


of his passenger, to Togo, his leader, 
And Togo, aware of the trust, bent 
hhis head to the blizzard and 

his fellows. by his bravery, 
mina and his intelligen 

Tt was almost, ten o'clock when 
Seppala sighted the lights of Candle, 
Hal after the hour the errand. of 

mercy euded—at the hospital. 

Bobby Brown, still conscious but 
weekend by loa of lod sella, a 
gratitude to Seppala—and Togo—as 
Fe was lifted and taken to the operat 
4 tempor 

for, despite 
died two day 


later, the stricken n 
to see members of 


fearful obstacles, is 
talked of whenever 
Alaskans get togeth- 


j la himself 
makes light of it, 
just as he does of 


nti 
toxin race to Nome 
in the winter of 
195, 


thing I could 


do fora 
” he tol 


od 


cently. 
deserves credit 
is Togo, my 
dog, After all, a 
usher is only’ as 
vod as his dogs. If 


failed, I would have 
failed’ and Bobby 
Brown would have 
died om the trail 
“Up there™— 
meaning in the Arctic regions—"that 
sort of errand is part of our everyday 
lives. We sake no particular fuss about 
bravery. To us in Alaska the antitosin 
drive, for instance, was nothing to get 
excited about. A number of persons 
Nome were suffering from diphtheria. 
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"The doctors needed antitaxin. ‘There 
vwasa't any of the erum in town. ‘There 
ere 900,000 units. of it at 
Wiint ‘was there to but go to 
abd get it? Nothing! Go ft was Gone 
Theor ply apace i abil 
he phrase aptly expresses the att 
of theey noon of the Rowth toward tir 
daly life, whether that Iife he devoted to 
in mospeting caring ie mall 
riawept trails, racing the dog 
or establishing a town on a new 


the doge are important 
tata When, in 180, Musa was te 
Mecca of thousands of gold 
venturers, the civilized world discovered 
it nthe North ext a et a dows 
of marvelous stamina speed, and courage. 
‘ewe wee the native, Alaska dos 
called Malamutes or huskies, strong, Te- 
dloubtable canines sired by wild dogs and 
tines waves) Becanse airoade and 
other weans of transporting men an 
the anow-covered wastes 
these dogs were prested 
= hronghout the length and 
Inrendth of that land rang the stentorian 
mand “AMusht” a corruption of the 
word marchons, the ery. of the 
reuch vovageur to their dogs. 


HEN dlog racing became the major 
sport in Alaska, mushers like 
Scotty” Allan, “Fox” Ramsay 


ied. their 
attention to the improving of the breed 
of dogs. 
Ramsay, an English remit 


imported Siberian sled dogs an 
them with. surprising success 
followed suit and today the 
ddog is considered the last thing in rac 
animals, He. is expecially desirable i 
Tong hauls, being tireless, courageous, and 
endowed with great strength. 

Dog tucng, however, I not the chic 
reason for improving, the breed of sled 
loge Until Alaska is covered with a 
network of railroads, the dog musher and 
his dogs will be indispensable in trans- 
porting passengers, mail and supplies. 

Being highly intelligent animals, the 
improved breed of sled ‘dog is casly 
trained. Kindness, firmness, and ap- 
preciation are the three essen 


‘daily ration without 
voraciousness that characterizes most 
carnivorous animals, 


Spal’ oma astounding contra over 
fps wes the subject of amazed con 
teat lowing heat petals 
tory in the second annual point-to-point 
rac ofthe New England Dog Club” One 
Face evn lint toad 
totam, “He doee’t drive his dage-he 
Jest ‘clocks’ Lo them and they ley into 
tie collars herder than I've ever scen 
dogs doit belere. Something comes out 
of Fn an goes at tse gs wh hat 
Sucking 

pala says there are thrill aplenty 
fate moet tam bh ey coe 
Circtlly ad lon varay i he 


AlAlaska, Sweepstakes, the dog-racs 
cage he No art at = 
the Mlizgard about 

ftiy miles from Nome on the way to 
Gaile ers gh te a tl he 
team, led by Stagen, tire of the now 
famous ogo, was making fair progrest 
despite the high wind, sowdette and 
fer cold. In ull of the storm the 
reat Norwegian misher realized he was 


fost. 

“But I knew that if T headed due 
North I'd find a trail,” he told me, “'so 
I tried to steer in that direction, Suggen, 
however, kept trying to lead southwest, 
Somehow I'did not trust the dog's in- 
stinet, and kept him to the northern 


course. Presently (Continued on page 13 
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‘Members of the Aerial. 


Experiment Amociation, : 
the group: Glenn Curtin; Bel, inventor of the telephone: McCurdy, jun geting around after 


1908: left to right, “Caney” Baldwin; Slider, who designed the fist plane flown by 


‘rash; and, os que, Auguatin Post 


lenn (urtiss—Air Pilot No.1 


Impressions and Reminiscences of Stirring Days of 
Experiment and Achievement That Changed the World 


By 


“TV DON'T remember when or how I 
couple of young 


flown a heavier-than-air machine, 


said Glenn Curtiss in response to a ques- 
tion I put to him as we chatted one day 
in his Florida home. "*Pethaps Captain 
Baldwin and X discussed it after the 
news of their experimental flights at Kitty 
Hawk had appeared in the newspapers: 
butt we dids edit make a lasting i= 
pesssion on me. We weren't thinking of 
weavier-than-air machines then; all of our 
interests were centered in the le. 
Itis quite likely that I was skeptical, ike 
tlmost everybody el 
‘Asa matier of fact. there was a general 
and quite fixed belief twenty years ago 
that man would never fly in a machine 
which did not have some sort of a balloon 
attached to it. ‘That, view was shared by 
the United States Patent Office, which 
did grant several patents on flying ma- 


one of these inventions. It was provided 
with a harness to which were attached a 
dozen or more live eagles! ‘That was a 


sample of what most 

when they talked of 
If Glenn Curtiss 

though 

Bobsbly were tothe effect he says, that 


ple thought of 


‘machines. 


proof that nobody would ever fly in a 
machine which did not have inherent 
buoyancy. ‘The failure of “Langley 
folly.” as the machine was called 


the 
spers, had brought unlimited ridi- 


cule, It seemed, in the minds of most 
people, to settle the question of the air- 
plane. ‘The dirigible was the thing. And 
Captain Thomas 8. Baldwin and Curtiss 


MESTOCKBRIDGE writes 
here another brilliant chapter, 
the second of a series, in his ab- 
sorbing story of a great pioneer of 
ment is complete in itself,s0 you'll 
‘enjoy it even if you begin the 
series with this issue. | 


RANK Parker STOCKBRIDGE 


had built and navigated and delivered to 
the United States War Department. the 
very first dirigible ever bought. b 

government, That was in 1903, 
the time that the first news ‘of Uh 
Wrights’ flights began to leak out, al- 
though they had actually got their ma- 
chine into the air on December 17, 1003. 


HAVE, ever been much 
t” fr. Curtiss. 
could not foresce, then, that within three 
‘years [ myself would win the first Ameri- 
Wa fains fer ghia @ beaviecthacsic 
flying machine; that within ten years T 
‘would even fly the Langley machine,” 

T reminded Mr. Curtiss of ove of his 
attempts at prophecy, made in the early 
days of aviation, to the effect Skat a spetd 
of 150 miles an hour was about the limit 
of practical speed for an airplane. 

“Tt does sound foolish now, doesn’t it, 
with speed of above three hundred miles 
an hour already accomplished?” he re- 
sponded. “Still, I erred on the con- 
servative side, I hased that statement on 
the belief which I held in common with 
others who were experimenting with 
flight, that the maximum speed of the 
plane could never be more than double 


of a 
t 
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the minimum speed. Now. the 
mum speed at which the plane will stay 
ight, ide. up is the landing. speed. I 
couldn't imagine anybody’ lating a 
plane at a higher speed thant seventy 

mniles an hour, I thought I was stretching 
Haile at tnt 9 L guess a the pom 


omever, planes are built wi 
speed of above three times t 
id can land at nin 


; Tenet, ick 
WD fepes smnong a Pe of photos 
graphs on his donk meceing Siting 
fhe’ trane-AUaatic pamenger airplane of 
the fre Heahowe not sng 
ting hiya reps 


, glasa-enclosed!. with a luxi- 
rious saloon on the upper deck, obviously 
Accommodations for scores of passe 
“Not even that,” he 
we back promptly. 
s-Aulantic flight on 


just getting ready for the 
first real attempt to fly 
across the ocean in 1914; | 


then everything had to | 
he mbordinated to war 
needs — speed, manen- 


altitude, The 
development of the air- | 
plane and the fying boat — 
{ook a direction. then 

from which it is only beginning to re- 
turn. “But it is as inevitable that trans- 


Atlantie fly vice will be established 
tit ras that trans Atlantic telephony 
should be. 


JACK in 1905, however, motorcycles 
with dirigibles “on the side” were 
enn Curtiss’ attention. 
built dirigible 
le for exhibition purposes; 
personally he took his Curtiss motor. 
Cycles to all the important contests, and 
to win trophies and money 
Dee SO ESE RT. 
ee ‘were thinking about 
hheavier-than-air flying machines, though. 
One of them was Prof. Alexander Graham. 
Bell, inventor of the telephone. Another 
in Detroit who had an original 

idea for a flying machine. 
‘Curt her even the man's 
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name now, but he wanted a 
motor built to fit a ying ma- 
chine, of which he sent Cur- 

Tt was on the 
of a length of 
being a cylinder 
ch he proposed to 


‘apparatus from the ground, 


while the force of the expelled 
air at the other end would 
push the machin 

air. Curtiss “did 

much of the idea,” hut the 
man’s eredit was good, s0 he 
undertook. engine 


as the largest engine 
eytin- 


build it, he wondered what 
an engine like that would do 


fon a motoreycle. He had won prizes 
in all the motorcycle contests he had 
entered, but he wanted to go faster 
than anybody had ever traveled before 
cot was likely to travel, So, while building 
tthe engine for the stovepipe flying ma- 
chine, he built a big motoreyele to Bt it 
He knew he had something which would 


go fast if it could he ridden. 
‘The big motoreycle was finished Inte in 
1906, Cun train and 


mile-wide beach 
stretching thirty miles 


laced it as the official 
ere was a meet sched- 
led for January, 1907, and this offered 
‘a chance to try the big'mach 


“Twas on my way to Ormond for that 


race when [first met Professor Bell,” says 
‘Mr. Curtiss of this trip. “Interest in fly- 
ing’ was growing, and the Aero Club of 
America had the fat, Aero. 
ba hibition, in an armory in New 
York City. A good deal of interest had 
Iicen_ aroused by the announcement. that 
the Wright brothers would mak 
chibit, and so they did 
it turned out to be th 
from the engine of the plane in which 
they had made their first fights. 


“PEOPLE who had expected them to 
show a complet airplane were dia 
inted, but they were right in not dis- 
Sling ‘their invention. “Their foreign 
patents were still pending. ‘They might 
easily have forfeited their rights by 
showing at that time how their plane 
was controlled.” 
Professor Bell had ideas of his own 
shout flying. ‘He had watched Profesor 
Jangley's experiments closely from their 
Yreinning, and had been expecially in- 
terested im the engine, designed by 
Charles M. Manly, with which the Lang- 
Jey machine had been equipped. That 
liad "been the, lightestweghtgusl 
engine ever built up to that time, weig 
ing lest than two pounds to the horse- 
power. But the Curtiss engines designed 
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for use on dirigibles were 
‘more powerful, just about as 
light in proportion to their 
power: and, at the 
nautical Exhibition, Glenn 
Curtiss found Professor 
Bell absorbed in the study 
of them. 

“That was how Professor 
Bell and IT met,” Mr, Curtiss 
said, “and I found him an 
enthusiast on the subject of 


flight, We talked about the 
reported success of the 
Wrights, and 


gliders ‘with which Octave 


much else about that event. 
ws no ane sad ba 
ial costume except a 
helmet of my own make and 
‘leather coat, but mounted 
the machine’ in my ordi- 
nary clothes, bent down 
over the handlebars and 
started off. T couldn't see 
anything but a streak of 
beach with a blur of waves 
ide and a blur of 

hills on the other. 
‘Then the crowd was cheer- 
that was all there 


Chanute had made numer 
‘ous experiments wi 

rents in the sand d 
Lake Michigan’s southeast 
em const, Professor Bell 
thought that Chanute, the Wrights and 
all the rest were wrong in trying to fly 
flat planes. Safety in flight, he assured 
me, was to be found in the development 
of the 


that 


three-corered py ra 


‘of he rs Crt a Hammondeprs NY crn or 


‘experiments in fight from the hilbdes ef Lake’ 


preliminary 
RiSther he nav the ther memo Ue Anil Eapertment Amato had 
{ver ben tn plane, and this wat to give them the "feel of being in the ait 


than any twoowheeled vehicle was ever 
driven before or since: faster, in fact, 
than anybody had ever traveled up 


record which 
it day. It is 
still stands for motorcycles, 
he giant machine, conforming, 


After an interval of a few 
months spent in the motor- 
eyele factory at Hammonds- 
port—a corporation now, the 
5H, Curtiss Manufacturing 
Company—followed the memorable 
summer of 1907, at Baddeck, with the 
three ardent. young men who, with Cur- 
tiss and Professor Bell, formed the Aerial 
Experiment. Association, out of which 
were to grow such epoch-making de- 
‘elapemala in the at of fing, 
‘The others were two young Canadian 
engineers, F, W Baldwin and J. A. D. 
‘McCurdy, and ‘Liew 


mids and P 
had to explain it to n 
He had been. experi= 
menting with kites 
made up of a great num- 
ber of tetrahedral cells, 
two of the four sides of 
the tetrahedron b 
formedof ilk like » 

of wings. The kites hal 
flownwithgreatsuccess, 
fat his summer home at 


Barldeck, Nova Scotia. 
He had even sen 


sadkadmadent ph 
tography. the precursors 
tithe siplene photo- 


nant “Thomas Sele 
fridge of the United 
States Army. Baldwin 
hhad been assisting Pro- 
fessor Bell in the eon- 
struction of his, tetra 
hhedral kites, He was 


ts 
pociated. with Curtis 
in the development of 
the dirigible. 


DISTINGUISH 
the two Baldw 


the baseball poem, 


“Hie oul build wp 
‘a block of these tetrahedral cells in the 
Hatta Sie of tach othe 
eich, he heli re 
sult which would rise ‘own power, 
carrying: in. He thought the Curtiss 
‘engine was the he wanted.” 


FTER talking with Curtiss awhile, 
Professor Bell concluded that the 
wing engine expert might be useful in 
elping develop his dea. ‘The upabot was 
invited Glenn’ Curtiss to visit 


to no accepted standand of design, ws 
centered in a class by itself and the record 
is therefore not an “official” one under 
any of the rules governing motorcycle 
contests. ‘This recont stood for every 
class of land vehicle until 1920, when it 
was heaten by ‘Tommy 
racing automob 
has ever beaten the C 
“How did it feel to go faster than you 
had ever gone before?” T asked hint. 
“Tremember it satistied my speed-cra 
‘Curtiss, “but I-can't tell 


Casey at the Bat 


d to 
winger, and he 
referred to 


pioneer aviation as “Casey” Baldwin, 
cCunly was the son of Professor 
Bell’s photographer, who had done such 
excellent work in making aerial photo- 
igraphs from kites and was the inventor 
Of the daslight developing outfit for 
roll film. Lieutenant Selfridge, a recent 
graduate of West Point and’ a. young 
tan of remarkable promise, had been 
the War Department, to 

work with Professor Bell in the develop- 
ment of the flying machine, ‘The word 
‘aetoplane” was nane too well esta 
and its Anglicized form of 


ug, and Curtiss promptly 
accepted. 

From that momentous 
meeting. at which Glenn Car- 
ise 


tie as distinguished from 
llooning, the young man 
went to Florida and at 
Ormond Beach, on 


airplane” “had not come 


was the term Professor Bell 
used for his tetrahedral de- 


‘Nobody could foresee then 
that young Selfridge was to 
he the first man to lose his 
life in_an airplane accident, 

illed in the erash of Orville 


24, 1907, drove his 
eylindered motorcycle faster 


Wright's machine on its first 
public (Continued on page 113) 


POPULAR SCIENCE MONTHLY 


Elect ric Hands Prevent Wrecks 


New Railway Safety Devices Work 
By When Engineer Fails 
L. U. Reavis oe 


‘STALLED TRAIN 
“@RESPONSIBLE FOR 
DANGER SIGNALS: 


Tee 
LOCK SIGNAL SAYS | 
“CAUTION, SLOW SPEED" 


‘ATEST triumph of mechani 
‘akill in the fight against rail- stop his train. 
road accidents, a new automatic In the drawing, several “blocks” of 
‘Signal system, just. perfected, track are foreahoriened to show the en- 

guards the safety of passengers on trial tire system. Electric currents from the 

sections of two great railroads. On this semaphore signals along the track course 
ase is explained pictorially the opera- through the rails wal ‘pacts ‘the lights 

thcfamasing devo "in ths engioeer's cab, by mane of an 
si, jin the engineer's cab a panel with ingenious “code” system. Each sema- 
five lights repre 

four posible scttings of the wayside 

Hock ial. The einer can se 

at a glance even if the block signals 

selves are obscured by rain or fog. 

Jong as he observes them, and acknow!- 

ecdges each new one with a lever at his instance, 180 interruptions a secon 

side, he may run his train without - code message ony, “Clear,” 

Terence, It he fails to observe the proper siguals have certain lower frequencies. 

‘speed limit, however, or by failure to anger” cuts off all current. 

press the acknowledging lever shows he THe = 

Ff locomotiv 


tus picks up ets. the 

ed current. Energized from. the 

track, electric coils actuate a set of relays 

that flash the proper 

cers panel A a checks @ pa 

faces the fireman. Each signal chage is 
1Y & whistles blast to come 


has not observed a signal, safety devices 


in miniature the — phore carves an electri interrupter that 

breaks up or “codes” the current at 
frequency that corresponds to. the posi= 
tion of the signal. ‘Thus each indication 


cate appara 


‘AUKILIARY 
SIGNAL 


‘among the mont powerfulespionveskoo 


WO autos were raci 
16 road 
Jahoma. From the opp 
rection appeared another ear, 


rrying a tack of ekilooking tin cylin: 
Gere at ts side. ‘The racers came abreast 


car 
grazed the rack, sent the cylinders 
‘ground, anid raced 
stop. 
Probably the speeders 
w how great a risk 1) 
ne That third ear was 
i i6t quive of loesyeeta. 
Its driver, Willis Hill, was on his 
“shooting” an 


way to perform his regular 
fessional service of 


ear and re- 
ders, which 
‘were empty shells. 
the brightly painted letters on 
auto flashing warnings to 
those who cared to read: “DAN- 
GER—EXPLOSIVES.” 

If the racers had smashed into 
him and caused his cargo to explode, 
no one, later, would ever have 
known exactly what happened. A 
junkman secking the wreckage of 
iiree autos might bave been lucky 
to find as sizeable a fragment as a 
bolt! 

Hill himself recalls one story of 
fan accident in Kansas, A nitro- 
driver, on his way to Neodesha, 
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Men who Blast 


How Nitroglycerin, Strangest 
of Deadly Explosives, Is Used 
to Release Vast Stores of Oil 


By Jesse F. GELDERS 


«4 pedestrian who wanted a 


hat T'm hauling.” said the 
allowed to’ pick any- 


ke a chance,” the stranger in- 
inally hadi his wa 

mile beyond Independence the 

began to think differently, and 


pedestrian heard a terrific explos 
a he ran to the summit, the car was 
gone. Signs of wreckage indicated its 
fate, but what had caused the blast re- 
‘Only the hill between 
pedestria 
Job is not for a nervous 
man. Hill's route to a well often leads 
hhim ‘off the main highways on to dirt 
roads where the jolts scem to threaten 
instant disaster. But he always takes 
the bumps safely. Tt is a part of a well- 
hooters work. ” Comparatively rough 
riding is made possible by his method of 
Toading the ear, performed with the same 
measured care Which marks every phase 


was nearly 8,000 fect deep. 
iad penetrated into the sand in which 
fed, and the baler had 
n ith showings of oi 
it did not flow. So far, for all practi 
purposes, it was only a dry hole in th 


, dug at a cost of $40,000, 
every oil well is shot, But hun- 
ireds of them are, Nobod: 


‘ever been to the bottom of one, 
a charge of 


but the 


near-by po 
Till prepared to place a shot, 


strung a wire cable from a wi 
car over a pulley at the derrick, Ho filled 
‘one of the en 

from the cans in whicl 


the well, 


Pipes an 
for one misstep might have meant 


ing the bottom, 
of oil and water, standing 
many yards deep in the hole, ‘That 
ld'act as “tamping” when the 
pitrosyeerin was finally discharged 
pelo. When the sh 
Posited on the bottom, two more 
shells were lowered upon it. 

‘Then Hill prepared. a“ squi 
such smaller shell, with a detonat- 
ing cap and a long fuse, all encased 
in a slim, tin eylinder, a high. 
powered messenger which would 
say “Go!” to the charge a half mile 
underground. He lit the fuse and 
dropped the squib into the hole. 

Its journey was a long one, the 
last lap through a column of water. 
‘twas timed to explode after a safe 
interval on top of the last shell. 

Hill stood a short distance from 
the derrick, alert, 

“There it goes!” he said at last. 

To others, there was practically 
no sound, not a tremor of the 
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for Liquid Gold 


lower their shells and 
set them off. 

But soon these jobs 
were discovered by the 


ground. But he was 
Tight, Tn a few ms 

ments there was a hiss- 
‘at the mouth of the 


well, a sudden roar: alert, Roberts forces, 
and” a. black geyser and the producers again 
spouted upward had to pay. Where- 
‘The drilling crew upon a more subtle 
began to cheer, ‘The ‘was evolved, 
roar grew fiercer. the ‘The — moonlighter 


stream shot 

Crashing against th 

top of the rig nearly a 

Iadred foetal 
“It's cleaning 


would come wit 
nitroglycerin 
shells, “and 

into the well. Th 
without detonating 


his 


all right,” commented he would steal 
Hill, ‘The owner 

‘The accumulation of would then send for 
oil seepage and water Roberts. ‘The latter's 


which had “weted as 
Lamping was being Wal Him, veteran wot! sete 
hurled up. When this a 
waste had been thrown $Y rou Semee you te foliee - 
aff two of the dein nS Sas eed Shells “or” sleepers 
crew went up to. the 


to"'detonate “the nitrogicerin —alreariy at the bott 
with erowbars of the well, 
‘which sent the fresh engage Roberts to place a light shot. 


fees were fixed accord- 
ing to the amount of, 


id turned a valy 


ng the ‘We don't need much.” he would say. 
The oi “The formation is pretty shallow. 
‘The produ So Roberts’ men would lower @ small 
400 barrels a d shell, ignorant that it rested on 


steady: flow. 
hole in the gros 
property worth about $700,000, 

Few men see so many fortunes made as 
a veteran wellahooter. | Sometimes he 
sees the despair of failure, t 


top ofa muck heavier charge. 
and when they fred their shell, 


the entire column was deto- 
nated! Sometimes the schense 
was suspected, but 
Roberts was unable to 

pat ai 


‘a veteran, having shot OF wrong, 

wells for more twenty ears. moonlighting was re- 
in Wood 
he recalls, 


This 


bt the welabooting busin hie, tighted 
tzan long before that=in Pens bus wees 


Vania soon after the Civil War. 
“Thowe were the days of ‘the 
noontighters.” A man nave! 
patents cover 
ervhody w 


how the fight start, Te 
my day, but I've heard som 
the okstimers tell of 3" 

When Roherts learned that an 
owner ad ha a well 

jot without engay 
itn he wold hate the 
itt and force 
to pay for the use 
of the patents. 

Then came the 
“moonlighters.” well 
shooters who did their 
work in secret, In the 
still of night their wag- 

rolled along the 
‘ennsylvania_ roads, 
hauling nitroglycerin, 
and by the dim light of 
‘the moon they would 


co Dring for ot, a 
‘Gaity‘fr of 33,000,000 cube feet 
‘of gn wan released in thin ol 
‘well neat Law Angeles, California 


garded as a romantic and not 

worthy pursuit. Toda 
most of the oil fraternity loo} 
back upon it and chuckle, 

af the men who were 
iters in. those earl 
diayn are atl active in various 
wil field 


is reticent on 
subject of 

hazards in 
shooting, but 


descriptions 
ixteen fatal 
ssplosions are terse, There is the name 
af victim, the date, and the location, 
‘Thee it adds, “at magazine,” or “with 
or “with ea.”" Usually that was 
an get some idea of the force of 
these explosions from what happened at 
ue near Altoona, Kansas,” Hill said. 
“A truckload blew up there and made 
buildings tremble (Continued on page 125 
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Now—Traffic Rules for Aircraft 


Government Regulations Provide No Speed Limit, but 
Give Balloons Right-of-Way over Planes and 
Require License Numbers to Be Visible 


1D you get your 1 ‘ 

nse? It's sometl cw. 
Like the rules for auto drivers 
are the tratfic rules for aircraft 


just issued for the first time by the 
Aeronautics Branch ofthe U, 8. Depart- 
ment of Commerce. 
Reading them, it it 
easy to imagine the 

‘the air will 
with aire 
‘and traffic 


planes, 
‘officers. may direet 
the streams of flyers 


from captive bal- 
loons, Now right-of- 
way and license num- 
bers belong as much 
to the air as to the 


cou must have a. pic 
Tots icense with: 
‘out this: you eannot 
take the. air, unless 
yout would risk a 8300 
Tine. There may be 


ge , “motor 
cops” of the air to 
blow tle and 
shout, “Pull over to 
that "sae 


‘your license!” but it 
Is well to carry on 
Nour pervon the cer- 
tificnte that proves 

Wve passed an 
pilot's exam 


SIMPLE tost is 
all that is re- 


p 
‘who flies for pleas 
not for pay. In fig 
wre 8's, you circle 
two pons ad make 


that a seaplane alighted in a fog must use 
a foghorn,, Your test is less severe than 


that for “industrial pilots.” who carry 
commodities, or for “transport pilots,” 
who carry paid passengers. 

fly, ut takecare that you 
aver the “rule of the rou” See - 
plane about to cross your 
emerged from the white kgenll go bat 
right? You 


and he is past: 
‘There's no peed limit. Half a mile be: 


INSPECTION BEFORE 
EACH FLIGHT —> 


PLANE ON RIGHT~ 
HAS RIGHT-OF-WAY 


By H.C. Davis 


low, the ground flits behind you as you 
speed along to the accompaniment of the 
roaring motor, drinking in the thrill of 
riding the air,’ Without warning, a plane 


REGISTRATION NUMBER 
LETTER DESIGNATES 
GLASS OF PLANE > 


PLANE OVERTAKING— 
ANOTHER MUST PASS 
ON RIGHT AND KEEP. 
300 FT. AWAY —> 


thunders straight toward you out of the 
mist ahead. Coolly you ‘swerve to the 
Fight, and pass him. 

‘Now yos are overtaking another raft 
the letters on his tail are easily visible. 
Pall over your rudder, sharp 
Imust give him plenty’ of room a8 you 
pass on his right—at least 300 feet, 
regulation is. He might strike a treach 
erous air current and be hurled against 
‘you if you were near him. Throttle wide 
‘open. you go by. leaving a semicircle of 
‘exhaust smoke around his plane. 

You decide to alter your course. You 
turn to the let, dive through a cloud, and 
swoop down to a lower level. There, 


BALLOONS HAVE RiGHT- 
OF-WAY OVER PLANES. | 
PLANES MUST TURN OUT 


alot epeath so sa eld black 
People and fined with parked cars. Don 
Ty below a thousand feet; that’s the 
fafety Timit for an open-air 
balloon ascension is in progress; the hale 
Toonist Has just eft ‘and ie 
bbling skyward 
his spherical ship, 


‘Turn out as you ap: 
proscl him the right- 
‘of-way is his, 


GRACEFUL 


thing more ye 
must do, Ina log 
that you keep for the, 
purpose, make a brief 


record of your flight. 
months 

nd a dui- 

plicate of this log to 


the Secretary of Com- 
anerce at Washingtor 
Tt must contain, also, 


oles of any repairs 
you 


have made on 
plane, of the en= 
time, 
nd ofthe renlt of 
the inspection you are 
to make be- 
ight, ‘hue 
eretary has at 
hand the condition of 
‘every licensed plane 
in the country. 


tin 


serve as license plates 
and are visible from 
above or below and 


he 

indicates. a private craft, flown for 

pleasure: “C” designates a commercial 

While aircraft owned by states or 

Gor i Sa Jeti, 

wvernment planes carry special letters, 
according to their department. 

So an air pilot nowadays may lose 
Ticense because someone * took his mu 
ber.” If he violates any of the 
traf rules, his certificate may be sus- 
pended or taken away. Any’ passeny 
Gr a Department of Commerce offical, 
may demand to see his Ticense at any 
time. These aze a few of the new rules 
that are intended to make it safer to fly 
than to ride in an automobile. 


‘Where men’s lives hang hy sect threadat Lining « 4004oot stack in New York City trom a vafold raapended inde 


Marvels of Modern Scaffolding 


How new steel-swung “trapezes” remove limitations 
to building construction and add thrills to worker's job 
By Orvitte H. Kngen 


‘atching the rov 
of bricklayers and masons along 


permission of 
raper fore 


two-by-ten-inch planks, and erept 
the edge. I peered over the 
‘a fraction of a second—and 
hurriedly grasped the iron 


guardrail. 

Straight down, five hundred 
feet below, lay a ribhon of cold, 
hard sidewalk, and not a solitary 
thing between that side 
me!” If one of the plan 
Jet go under my” feet 
thought sent ebille down 

had a feeling as 
ul of Teed hac bees 
into the pit of my stomach. I 


How s San Francisco contractor speeds up 
‘work on concrete chimneys: bis ned tackle 
(Se powerful outrigger lt the concrete forme 


from the main structure, 
were anchored by bolts and plates. F 
these beam: scaffold platfo 


slung like a trapeze frum atout stcel wire 
ropes. The upper ends of the ropes were 
fastened to. the outriggers by steel 
‘shackles, while the lower ends were coiled 


1 whon the weather 


« the safe constriction of 
modern skyscrapers 


‘million face brick 
Equitable Building, 


proposed Larkin ‘Tower in New 


shovels excavating (Continue 
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Wrat Does Your Garage CostYou? 


Here Are Practical 

Hints That Will Add 

to Its Convenience and 
Reduce Expenses 


By 


Jou R. McManow 


O 


body heat gi 


R first garage way an extra 


restock, 


ich ercealy ep Abe radar from 


‘quite perfect, until one night a pair of 
Boats broke ‘loose and staged a Bight 
d the car. They i 
in the copper tubing of the radia 
drenched everything around 
‘water, and wrecked 
ts, 
‘After that we didn’t think our garage 
80 good any mo 
The first man who, built a structure 
especially’ to house his ear was con- 
sidered snobbish as well as extravagant. 
‘he hen was harder to stomach because 
of a queer foreign ‘There was hope 
them people begun to take sides on the 
Auction ‘whether to pronounce Ht ete 
Falulge or garidge, 
‘Totlay almost every” house has its 
garage. Realtors adver- 


rage,” oF they tell the world 
with 


sign, 
garage with home a 
tached.” 


He started to erect the xa 
rage first, using stone ma 
sonry, and now has this 
structure about completed. 
Tt is an intelligent proce. 
dure, for the garage will 
serve admirably to store 
building materials during 
construction and will also 
make a first-class workshop, 


Garages pouty loated—behind the howe or projecting porches in such « potion that they are 
ieteurd to get im od out of lowe much m convensence. "To save. Your cat, garden and temper, 
blace the garage where itn have aa oobstructed drive, without sharp curves, to the sreet 


‘On this job there will be no spoiled ce- 
ment, warped lumber, stolen, tole or 
makeshift carpentry owing to a 
convenient work place. 

‘There are too many shoddily built, 
inconvenient home garages that dis- 
courage owners from giving proper at- 
tention to their cars, eause expense {or 
trivial repairs that might be done on the 
premises, and fatten the purses of motor 
Junk yard owners. ‘Three walls, a door 
‘and roof do not make a garage. How 
about heat, water, light and a cement 
floor? Not to mention space for a work 
bench and the handiness of a private gas 
ump. It is ural,» simple matter to 
tinker up a cheap, skimpy 
it with conveniences and inake fa p 
where you like to work: to give fan 


attractive outside and an inside worth 
showing to visitors, 


‘What size should a garage be? An in- 
side width of ten fect is a tight fit, while 
an added foot or two in wi iin gives fair 


clearance and room to get around the 
car. For, housing two cars, double these 
res. The overall length of automo- 
varies from 


Iatter figure will provide for 
tiny cat with leeway around the en 

A factor that govern length is the 
ped ‘of doors. he a 

lors: \ing outward per 

farare length, while doors that fold or 

Seis twatd say voguive ah cates foot 
for free operation, Height from floor to 
ceiling should be eight feet or better, so 
that the car can be eae " Gyo 
tearing top talsed, aed 90 on, A ta 
hook sl ‘the ceiling whereby the engine 
head may be lifted is « handy detail, 


WIERDONS should be tow so that 
light, falls on machinery rather 
s+ In cold climates few 


heat, ‘There will be plenty of light in 
food weather with main doors open, and 


val supp 
ith, small sash 
n doutle 


‘enough illumination. 
anyone can afford to have th 
‘against zero temperatures. One sash 


may be fitted on the outside and another 
‘on the inside of an ordinary window 
frame, leaving an ai hetween, and 
the sash may be held in place with serew 
‘buttons of metal. A fly screen for sum- 
‘mer and an inner grille to discourage auto 
thieves are further refinements 


‘No doubt a 
most convenient, 


e built into house ia 
entails greater 
Tearik aod iavolees aoce carci o> 
Mtallation than an adjoining or separate 
stra Tt is well to learn in 

the requirements of aay local building 
code and those of the insurance com- 
pany that handles your policy. Take 


‘your plans to the insurance people and 


follow their suggestions, otherwise you 
may be taxed a high premium and may 
also do a lot of worrying over a hazardous 


valuable pointers on the buill 
and the following  para- 
graphs are a summary of 
these recommendations, 


in garage, 
no open: 
ing through the gnrage ceil 
ing. ling is frame, 
make the ceiling of three 
foarte fac Forlend_ co 
ment, or gypsum plaster on 
metal lath which weighs not 
Jess than three pounds a 
square yard. ‘The lath should 
be well nailed with sxpenny 


should lap x inches on walls 
all around. Above the ceil- 
there should be standard 
floor joists on sixteen-inch 

enters and a double floor of 


seven cighths-inch hoards. 
Between top and bottom 
flooring, place a layer of as 
hestos or of noninflammable 
floor felt 


‘The whole com. 
b 


proof; it will merely retard a 
fire for w period of one hour. 
Safety can be increased b 
thicker plaster and putting a layer 
of asbestos directly under the 
‘metal lath. 

If garage walls or partitions are 
frame, give the studs 
{rentment os for the eling hat 
is, metal lath and plaster. Itis an 
improvement to back-plaster be 
tween studs, whereby the lath is 
covered, with mortar on both 
sides. This protects. the metal 
from rust, besides adding to fire 
security. if walls or partitions do 
not embody wood, a lesser 
aos ciseaties iene cha er 
brick, hollow tile, concrete block 
‘or gypsum block, and three inches 
for reinforced concrete. 

‘Again we must note that these 
are minimum, not to say skimpy 
provisions toward safety. It 
would be better to have thicker 
masonry, or at least to cover it 
inside with wire mesh or metal 
uth and plaster. 
sheet of metal plaster 

feguards against cracks and 
rumbling mortar” between. the 
units of masonry. 


WW LRH alas and metal frame- 
work are advised for doors 
and windows of the built-in ga- 
rage. Only one opening between 
garage and house is permissible, | 
and” this should be equipped 

a standard. fire door of 
the swinging self-closing type. 
‘The door should have no glass in 
it, and it should never be propped 
‘or tied open. When the doorway 
connects directly with a cellar in which 
there is a furnace or heater, there must 
be a sill at least one foot higher than the 
level of the garage floor; or there must 
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be a vestibule with a second door leading 
into the cellar. ‘The raised sill is explained 
by the fact that gasoline fumes accumn- 
Tate near the ground and are checked from 
spreading by the sill barrier. The vesti- 
bule option mentioned above presumes 


that two doors will he equally protective 


‘Smooth working in-slding doors are more convenient then, 
‘cot nwringing once, nnd th picture, ince ew, shows Bow 
‘hey can be made. The Ringes, wack end rolien are inside 


against spreading of the poisonous vapor. 

‘The floor of the built-in garage should 
be concrete, with a slope that will drain 
gas, oil and water outside. The invisible 
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drainage of vapor, which is highly impor- 
tant, will take care of itself in a floor 
that is correctly sloped and equipped to 
earry away liquids. 

‘OF course there should be no stove or 
heater within the built-in garage, unless 
ina compartment as secure as the rest of 

the structure and having 

ire losing against a 
raised sill. Only electric 
light is allowable. ‘There is a 
ban against floor pits “Any 
er fond that in 
fie car tank and a five-gllon 
can must be kept in an 
underground tank at. least 
three feet below the surface. 


IE attached garage may 

‘as convenient. ag th 
. and by harmonizing 
i with those of ‘the 
house it may appear part. of 
the original dwelling. 1 
house rool may be extended 
over it, An extra room, sun 
parlor or sleeping porch may 
be ult above it. It the 
garage is no more tian a box 
With a flat roof, it may be 
‘ornamented with a lattice 

with flower boxe, 
or flowerin 
cs on ita walls, The ad: 
vantages of attachment to 
iting and water sup 
I as convenient access 
and security against thelt, 

Some owners of the attached 
garage prefer to sacrifice a trifle 
of convenience for the sake of 
greater fire safety, by having no 
direct, house entrance, At the 
same time they save the price of 
‘fire door, which may amount to 
fifty dollars. 

Whatever the location ore 
eral material, every " 
deserves a concrete floor 
‘crete oF masonry foundations be- 
low the fros! 


hestelothes. Such a floor excludes 
vermin, is fire-safe, and makes it 
easy to'move the ear by hand, It 
needs a sixcinch base of well 
tamped cinders or gravel, and 
over this a fc thickness of 
concrete, which may have a sur- 
face finish of rich, troweled cement 
half an inch or so in thickness. 


TBE best plan is to slope the 
floor from all sides toward a 
center drain trap of east iron with 
Perforated top plate, the, drain 
feing connected with a tile line 
extending outdoors. This jo 
not so difficult as it seems. Drive 
nails at the height of the finishesl 
fioor in the four comers, extend 
‘cords from nails to center, which 
is one and one-half inches lower.” Make 
e cinder base conform to cord slope, 
Hikewise ‘the concrete layer, A plank 
straight edge will (Cow! 


April, 1927 


POPULAR SCIENCE MONTHLY 


Shall We Scrap the Yardstick? 


With two kinds of miles, three pounds, many arbitrary 
units, our measuring system ts called antiquated 


RR-MAY! Rah! Ral 
‘Across the gridiron, hurled from 
the throats of the cadets that 
yack the stand, comes the {Mi 

meter Yell. There 
Shortest football 
repertoire, the Millimeter Yell is 
after a ve fragment of n measur 
uz scale based on a mysterious beam of 
red light—a 
the metric syster 
‘When you weig 
machine, ‘or stop 
Miles to Blankville, 
mens of &. timeshoriored collection of 
Savard hatin the Holi system of 
righta,and measures. Yet there is talk 
of ehanging them. ore We 
ing machies BA tell i weigh 
ilograms;_ the signpost ma 
* lankville 6 Ki ma " 
In ergiond resolutions have bee 


‘You are using speci 


ine 


if passed, would put the 


the country. ‘Th 
advocates, is uniform 
‘and easy to uses 

try but tw 


‘You are laden d 


fe ey peat 
jewels: and th 
Minder ihe name of "apothecaries" pound 
And ‘ferent divided, to meansre out 
prosriptions atthe corner drug store. 
Resides your two distinet miles, you have 
the furlong, span 

seruple, fine and fri to 


‘NGLAND'S gallon and ours are not 
the same, ‘The gas station attendant 

at our Canadian border urges motorists 
to replenish their tanks before they cross 


By Avpen P. Armacnac 


| 2ose7 tes 


weiser 
sRoGraN 


big brother, the * 
umes. The weight of one“ 


picity, Your p 
ly on speaking 
With each other: your inch will ack 


jing elve has a 
Stanly calculable ‘weight and size, 
schoolboy, ig his lessons 
in a few. Iniguters to industry, an inca 
culable saving in brain power to be 
diverted to other useful fields. 


MOREOVER. urge the metric sup 
Porters all metric units are divided 
t 


jn tens. You think in . 
You do all your figuring with the symbols 
1284567890. Therefore, why not be 
stent and use weights and measures 
that, like your decimal coinage, will be in 
harmony with this number system? It's 
fan unusual man who ean say’ offhand hi 
many square feet there are in an ac 
b French schoolboy will tell 
‘corresponding metric 
ns @ thousand square 
Te in an easy figure to remember 
handy one to figure with. ’ 
n average-sized drop of water and a 
plimp grain of wheat are the original 
wees of two of our smallest measures of 
volume and weight, the minim and the 
rain, Is it surprising that our sc 
abandoned that system and now use the 
metric aystem for lieate labora 
tory work? ‘The chemist who makes an 
error of half a teaspoonful stands an excel- 
Tent chance of being blown into eternity. 
‘When it comes to measuring length, the 
English system as comm 
provide nothing smaller than 
immediately di 
tions such as thirty-seconds and. si 
fourths. Lately, some geniuses ha 
using decimal fractions of 
mannfacturing work; bu 


he inch— 
ded into grotesque frac- 


the line. “Better fill "er 
up—it'll cost 

cents more a gallon on the 
‘other side.” “He neglects 
to add that the Imperial 
gallon of Britain and Can- 


‘ada contains nearly a 
‘quart more th For 


‘standard of 
r¥, and that now 
by law the U.S. yard and 
inch are redefined as frac- 
tions of a meter. For, 
though other unite may 

meter is a meter 
therworkd over, 


afoot, and 
the twelf 
the metric system, com- 
pletely decimalized, the 


ly a 
long. 
lie in written Bgures 
may be tacked direetly on. 


in which he set forth the 
henefits of a decimal sys- 
tem of weights and meas 


than 


ures, But it was not until 
(Continued on poge 130) 
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The Strangest Arti in the World 
Ca ‘ ee 


How Taxidermy Makes G@ As 4.) iS 
Animals“Live Again,” 
Shown in a Remark- 
able Set of Photos of 
the late Carl Akeley 
Methods— The  Pic- 
tures Are the First to 
Show the Complete 
Operation and Took 
Seven Months to Ob- 
tain—The Animal Isan 
East Indian Wild Ox 


‘Over the wire netting is then roughly applied a coat of plaster of 
Para to arve ara tan forthe next cout of modeling clay, ‘Thin nent 
‘Rep, modeling with ay, in the mont Important of the whole process 
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(Right) Over the finished || 


Qos rom the, sain, 
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Bare 
Hands 
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Here is a brand-new kind of 
novel—A thrilling romance 
of ingenuity and scientific 
skill put to a supreme test 
on a desolate Arctic island 


By HAWTHORNE DANIEL 


Mustrated by J. Clinton Shepherd 


ARKER and Thornton, partners in a Seattle engineeti 

firm, and Williams, you I architect, were enjoying 
fa pleasure cruise among the Aleutian Islands in. the latter 
yawl when, with their deck hand, Kelly, they fell into the hands 
‘f Kiska Joe, « notorious half-breed seal poacher, and his erew 
of native Aleuts, Undecided whether to murder his captives, 
Kiska Joe imprisoned them in their own yawl; then, having 
place Oomal and two other Aleut in charge, he returned to 
his schooner, ‘Together the two ships sailed westward. Sey 
‘tigi ron ihe piiconss Ls log, keyenl nas erected on 
rocks, Two of the Aleuts made away ih a small boat, while the 
four white men and Oomak struggled through the ea to the 
beac fw desolate and appareuly uninhabited island, Thor 
. the n 


ling shelter in 
Oomak, my: 


ited by devils whom Kiska Joe occasional 
Later, as the men huddled about the fire, 
dreadful 


srouclusl close to the fire 
were warm, They spoke in 
bout, fearful lest some enemy might ereep 
But the sound was not renewed, and gradually they recovered 
Ui surance and heir reasoning faculties 
“Could it have b 
“T doubt it replied Thorn 
bobeats, and I've heard coyotes aud wolves. T 
tain lions and a lot of other things that make ws 


HEY listened again for the ery, but it had gone. They 


rribly human. Yet Oomak say's the island is 


He paused. 
“Oh, the ing 
to see if T ‘som 

‘The group fell rather sheepishly quiet, until Kelly frowned 
and got to his feet. 

“Till go,” he announced, “But I want a club.” 


do I,” admitted 

But though they searched for an 

trace of what had mse the sound, and so retro , 

still mystified. ‘Thornton sat beside the fire, and presently 
welt pondering ngnin the difficulties that faced t 


quired." Fire?” 
Food? ‘That's easy. Shelter? O.K., until we can find a better 
place, Cloth ‘es, rabbits. We have lots of them. ‘Then 


what?” He sat staring at the fire. 
aloucl, 


“Tools,” he said finally, 


“Tools?” repeated Parker. “What are you talki 


nton was about to reply when Williams and Kelly 
‘up with great armfuls of wood that they threw on the 


growing woodpile. Oomak, having cleaned his fish, brought 
them to the fire with a long green stick thrust through them, 0 
they could be smoked above the blaze. 

“We nced tools in onder to live.” said Thornton, returning to 
the subject. “And we can find them, too, 


‘or make them—somehow. 


in 
. Pers 
tan rabbit 


“ihe Ale shook hi 
he asked. 
“Thoruion repeated 
doe 
Well, if be can’t, 
wre can make some use 
‘of them dried" insisted 


ead. “What you say?” 


is question, 


Despit 
was culd that night, But the fre at least kept them from 
freezing. In the morning they were up with the earliest dawn, 
ready to start on their quest. 

‘Oomak refused to leave the imagined safety of the fire and 


the cave, and Parker, the impractical theorist, obviously would. 
not be useful on such an expedition as was planned. 
Furthermore, he belittled their efforts. 


“Ridiculous,” he sneered. “Suppose you made your tools, 


although you can't, But even if you had them, what good 
would they do you? What we need most is the fire and food. 
And we ought to watch for passing ships. One will be along 
soon, and, we ean signal it, You'll waste your time and 
heedions risks wandering about unarmed. Count me out. Til 
do something useful.’ 

No one replied, but both Williams and Kelly seemed more 
willing to follow Thornton's suggestion than Parker's. So it was 
that just as the sun rose the three started on their exploring 
trip. At first they planned to go together for protection, then 
decided not to; s0, armed with clubs, ‘Thornton took himself off 
up the ravine through which the stream flowed, while Kelly 
‘wentoff to the north along the shore, and Williatns to the south 


‘OR a quarter of an hour Thornton struggled up the narrow 

ly, for he had no idea of what he 
himself on a high 
stretch. He climbed to the top of a small 
| and saw that the island the vast expanse of 
sea. No land was visible snd the is 
‘was small—hardly more than four or five miles long 
Wide. Here and there were clumps of trees, mostly along the 
ge of the cliff above their camp. For most of the rest of its 
extent the ground was covered with moss and little clumps of 
urass and willow. Rabbits scurried here and there. Birds flew 
overhead. But he saw no signs of any large animals or of men. 
Certainly the island was uninhabited. 

Tt was noon before the three explorers returned to camp. 
None of them had seen any signs of habitation or of Oomak s 
devils, Thornton was the first to arrive, and in his hands were 
three rabbits. He found that Parker had done nothing but 
wonder how to erect a signal, while Oomak had kept the fire 
going. But Thornton pretended not to notice Parker's inactiv- 
ity. Instead, he held his rabbits up proudly as he came limping 
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hack to the fire, where he 
sat for a time soaking up 
the heat. 


srinned as he 
started skinning them with 
His teeth, Tt was amazing 
Ho the white men 0 ne 
the tasks Hall a. coven 
Vites, and he had broken 
the skin i 


hind legs of the animal, 
and began to peel it off, 


v alittle way 
ral branch 

|, and almost in a 
moment’ had a branch 
rent. double 


it, it up against a 
rock and began on the 
second rabbi 


HAT looks simpl 
ommented.'T 
ton, “but T doubt if you 

could do it, Parker, 

“Do 
“Or 
it, IVs 
he bites 


“Tema 
replied. T 
wil be iglad to 
a pair 5, made 


‘out of rabbit skins, ‘There 
wre plenty here to make 


“Waste objected Parker. 


We'll be picked up lon 
‘you can accomplis 


iat. Did you get anything useful? 
ay be able to. use, 

up there, M 

the ravine, 


There comes 
tbe he has something.” 
in with one sandal 1 


get him." 


» s0.” replied Williams, st 
ping a strange assortment of oddly sl 
In one stout branch he hal thrust a sh 
rude axe. T) 
some sharp, 


cks, 


uy shapes a 
inted, some thin and eapable of being 


retty good,” offered Ther 
full 


ton, while Parker looked on 


asked Parker, disparagingly. 


“Good if we ean’t do hetter,” he replied, 
a tree down with th i 
didn’t break.” 

He picked up a small, thin rock and broke it on another, Tt 
slivered to a fine, sharp point, and he picked up one of Oomak's 
fire-sharpened spears. 

“You can make a spearhead out of that,” suggested Parker, 
despite his lack of enthusiasm. 

“That's what I thought 
‘what Williams brought i 

Parker picked up another piece and turned it over and over. 

“Of course,” he began. “you're wasting your time, for you 
‘won't need it, but this stone can be made into a fairly good Sort 


‘We might worry. 
f our patience held and the stone 


“and that's 
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of blade. It’s obsidian.” He ‘ 
held it up to the sunlight. 

“You see? Where it is bro- 
kken it shows a conchoidal 
fracture, like that of glass. 
If I remember correctly it 
‘was first discovered in Ethi- 
opia in Greek times, by one 
Obsius, and here we find it 
on this desolate island. It's 
in origin. It seems 
to me,” he went on, “that I 
have read something about 
the uses to which savage 
Pegotes have put it; Tt is 


brittle, of course, and s0 y 


sometimes use it for arrow- 
heads, and even for knives 


ILLLAMS looked at 
Parker in surprise. 


Jearn all that?” he askes 

Moh ve taken, ome 
terest in geology.” replied 
Parker, “Never use i 
much, any more than you 
tie this obsidian, but it 
interested me.” 

They ean Kelly aout 
ashe appeared (rom the big 
pile of boulders at. their 


hacks, and in a moment he 
dropped a double armful of 
Haga stones at their 
feet. 


ng hopefully to the deck. hand. 
1 the sale hs tl rocky 


that way th 
all tumbled over 
these almost all in one place. Lots more of the same stuff, 
xp one inthe Jot. ‘The rock ain't hard enough 
Not muich good for tools 

Parker carelessly picked 
ene ‘and looked at it. 


‘one ofthe stones that Kelly had 
me turned itover and looked again. 


serve a 
He pitched the stone he held over his shoulder. 
‘Thornton stared at Parker in amazement. For a moment he 

sulped and could say nothing. 

“!Magnetite!” he finally gasped. “Are you sure?” 
“Why, certainly,” replied Parker, tes! 

ingly common thing. Occurs all over the weed, 

deposits important as iron ore. It's an oxide of 


scratched it with another bit, a 
"By George,” he cried, “you're ri 
“Tt would be,” replied Parker, raising his 


in the world. It’s entirely worthless 
“Worthless?” ton, springing to 
“Worthless? It’s everything. Now we can make real tools!” 
‘The group about him looked blankly at his delighted face, 
“Out of what?” asked Williams. 
iron,” shouted Thornton. “Out of steel!” He waved 
it of magnetite in the air. "All we have to do is to smelt 


“Can't it be done?” 
idinitted Parker, 
furnace. But we have no blast furnace.” 

“Then by George, we'll have one!” shouted Thornton. 
“Iron. Steel! And watch me make tools!” 


iu a blast 
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“Tommyrot,” insisted 


Parker. 

‘Thornton's excitement 
Coma now hada over the discovery of the 
ser Siped wth magnetite communicated it- 


self to Williams and Kelly, 


i 
i 
fs 


emo od Perfectly eh 

. La ly ridiculous. 
Betmersee You'll sweat and labor and 
ES Se seced fume and accomplish noth- 


“Don’t be s0 st 
plied Thornton, 
‘mean to tell us that weean’t 
do what any umber of 
savage tribes can do? Do 
you think for a moment we 
can't smelt iron_as well ax 
the Masai and Kikuy 
other native tribes in 
ca? ‘They make spears and 


to tll me that African 
natives ean reduce iron ore 
fl taka Meee aosere 
Sheffield nd sent out. to 
African trading posts. It's 
ridiculous to suppose that 
savages have enough knowl- 
‘eige and mechanical ability 
to perform s0 complicated a 
believe they ever did such a thing.” 
ted ‘Thornton. 


thetak And at T dat could work out methods of my own; 
1 laboratory and al 
the equipmer ean think of attempting 
so simple a task as sinelti . 
He turned from Parker to the others. 


“What shall our first iron tool be?" he asked. 
“Aw axe,” replied Williains. 

‘Thornton, smiled and shook his head. 

“Wrong,” he announced. “Tt will be a hammer.” 


Parker laughesd sarcasticall 
important tool 
trouble to secure. 


we remarked, “to go to so much 


"T Thornton paid no attent 


10 the remark, He realizest 
hat his own viewp : 


fered sharply. He 
the ish 


and probably would continue tobe biting and sarcastic, derisive, 
mocking. ‘Therefore, Thornton thought, he himself would have 
to carry the major part of the burden, would have to be for- 
hearing and considerate. Already he had given way to 
and direct speech. He must be more careful, and mot 
erate. It was not Parker's fault that he was a mi 
present predicament. He was a highly specialized creature 
intended for and very successful under the conditions w 
until now, had always surrounded him, So ‘Thornton paid 0 


‘Williams and Kelly 
“The first tool we manage to make,” 
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to, be cmide—that’s to. be expected.” 

“No doubt about it,” interjected 
Parker. 

“And so." went on Thornton, “we 
want to make one that will be of some use 
to us in making the second one a more 
finished product. For that job, nothi 
‘could be more useful than a hammer. 

“Right,” nodded Williams. “Quite 


right.” 
HEN what?” asked Kel 

“Anything: replied Thorton. 

ives, fishhooks, spearheads, 
arrowheads, adzes—we'll ned aslzes mor 
than anything else if we have to build a 
boat.” 

“Build a boat?” asked Williams, 
‘asked Thornton. “With 


“Midge” in 


thor. You'll 


lovable char: 
tensely 


“Certainly, i you can make a 
sncered Parker, but don’ 
before you make all these tools » 
Better ce if you can get he rn? have my doubts, 1 really 
requires a blast furnace.” 

‘Mrthen we atart at once making « Mast furnace.” 
‘Thornton. 

But the blast furnace was not so easy to build as it at first 
scemed. Tt was not difficult to erect a chimneylike structure 
five or ix feet high, nor was it troublesome to line it with clay 
taken from the stream. But some apparatus had to be con- 
structed to force air into the base of it, and in onder to make 
bellows, skins were required. Furthermore, the whole party 
was beginning to sulfer from the effects of cold, and it was 
obvious that skins, for clothes and for hellows, had to be 
secured before the other work could be continued. And that 


‘Thornton, Williams, and Kelly 
hunted for rabbits They bult deadfalls, and wtlsingsinews 
‘that Oomak had cut with a bit of obsidian from the three rab- 
bits Thornton had caught earli Nh 
killed a few of the little animals wit 
He skinned them with obsidian =~ ives. 

He prepared 
still more snares, Fee skins were dried, smoked, 
seraped and crudely tann 
water and pounded willow ot and 
finally ‘Oomak began to sew them 
together with nese tat of ok 
Beate aed gh ‘sinews he had pre- 
for Ue purpose. 

PsDovoting their entire time, as they 
did, to catching and killing rabbits, 
‘the three hunters brought in skins by. 
the dosen, aod soon by the score 
And th needed to, for Oomak re- 

wired forty skins for a costume. 
Sint at the end of the fifth day the: 

wed abou 


leu collection 
of skins and agreed that no more 
‘were required. 


‘The costumes were not beautif 
for Oomak made them with f 
turned in. But they were comfort 
able and warm—almost too warm for 


less of stones. 
“The food problem simplified itself. 
Practice ineremed thee sil in unt: 
ing ptarmigans, wl 
‘across the rocks. and kil 
clubs. Oomak now had a. spear 
tipped with obsidian, and with this 
he caught fish in the stream. Rabbit 


FIRE-SHY 
By 


EpmunDM.Litrety 
Those of you who enjoyed 


will be thrilled by this new 
short story by the same au- 


of the same ste 


dramatic situations. 


0 


meat became excessively plentiful, and 
Oomak, in what few spare moments he 
had, died it and smoked it; and made 
supports from which the meat 
was hung. Obviously they would not 
starve, but could they, with no more to 
aid them tan they had, supply them- 
selves with metal and 0 make the huge 
ler from the Stone Age to the Age of 

It was not until they had dressed them- 
selves in the rabbit skin clothing that 
they finally went to work, once more, on 
the blast furnace. ‘The stone chimney 
which was the furnace, already had been 
completed, and now it remained only to 
construct the bellows. ‘Thornton recalled 


our March issue 


recognise some having seen pictures of bellows used for 
pay ‘smelting by the natives of Africa, and set 
ein mwaal about to duplicate those simple aff 


They brought clay: from tiem 


vances, with thiek 
i inches high. ‘They 
punched two holes through the walls of each of these bowls— 
one on the side toward the furnace, where they made a clay 
pipe by covering a round stick with élay and then withdrawi 
the stick, This pipe led tothe wal ofthe farmace where a Tole 
Usrough the stones allowed the pipe to pas. The second hale 
3s stmewhat larger, and merely Jed ough the wall of the 
bowl, being covered on the i 4 flap of rabbit skin, one 
cege of which was to the wall by twigh. Across the top 
‘of each of the bowls, which was hardly more than a foot wide, 
1 loose covering of rabbit skin was fastened, By alternately. 
lifting and pressing down on this loose covering, the air was 
drawn through the rabbit skin valve and expelled through the 
clay pip into the furnace nx inches above the bottom of the 
stone wall, 


‘OU amuse me,” announced Parker ax he stad idly 
atching Thornton, pumping away at the frst of 

bellows to be completed. “Won cant get pressure enough with 
stich a contrivance to melt butter, much less ore. 
don't need much pressure for a furnace only five feet 
replied Thornton, in as conciliatory tone as he could 

“T'M bet we can make it work.” 

“Hasph,” grunted Parker. “What 
fuel will you use?” 

Charcoal would be fine.” replied 
‘Thornton, “but I'm not sure 1 know 
how to make it. So we may have to 


Parker. “Itwon't work. You' 
to make charcoal. It is not di 
“How does one go about it? 
“Perfectly simple,” expla 
Parker. “I've often seen it made by 
the erudest possible method, and I've 
made it myself in Iboratories. One 
method I have seen ws ope, 
tand which dates back t 
tote period, consats in pling billets 
of wood. on thei ends to form 
‘conical pil ings being left at the 
fenton to atest si wie acetal 
shaft to serve as a flue, ‘The whole is 
covered with turf or moistened soil, 
‘The firing is begun at the bottom of 
the flue, and gradually spreads out- 
ward and upward. The success of the 
operation—both as to the intrinsic 
Yalue of the product and its amount 
—depends upon the rate of combus- 
ion, “Wood becomes brown at £30 
legrees Centigrade. Charcoal made 
‘at 300 degrees infiames readily at 
+380, but ‘made at a higher tem- 
perature it does not fire until heated 
to about 700 degrees. ‘Therefore, for 
useinsmelt-  (Consinued on poge 110) 
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New Wings for Your Voice 


How improvements in telephony, telegraphy, radio and other 
mechanical methods of transmitting ideas are adding 
convenience and safety to modern life 


By Rosert E. Martin 


vs, for glareless automobile 

is The, projected rage rom 

apparently unlighted lamps would 
ted with fluorescent 


radio or arrows the continent hy Ulephone 
or telegraph w 
And these w 


it points straight to the 
the tip of her tail remains above the 


y-eight seamen, fighting for t 
the first link of the eh 


have been accompli 
‘A floating buoy is released. carry our own lifetimes: especially when you 
ing an electric bell which rings loudly and Again. beams of consider that for thousands of years inen 
continuously through the long hours of ultra-violet ray’s which human eyes have been endeavoring to develop better 
the day and the following night. At = hot see, were used recently as carrier ways of transmitting their ideas to others. 
fa steamer is attracted by’ the sou waves for motion pictures in an unusual Nature began the process by placing in 
bell in mid-Atlantic; tapping om th experiment performed by Dr. Donald C the human throat « sound-producing in- 
reveals life within, and soon a hole is Stockberger, of the Massachusetts In. strument, and in the human head 

drilled. through the steel, admitting eof ‘Technology. ‘Thrown on, a sound-receiving instruments. F 
current. of compresed aif which clears special screen, the pictures plowed with learned to vibrate at wil the, pai 
the stifling interior of the under-sea boat. a pale, greenish light. Over these same muscular, reedlike ledges, producing a 


‘Now urgent 60S signals spread throngh invite rays muste has been broadcast guttural ‘votes. ‘Then, with lips, nose 
the ether, hour after throatand tongue, helearned tomo 
Town, At Mist Jate the noise into sound vibrations 
schoolboy replete with meani 

the call, rel 


telephone and tele 
graph vibrate with 
orders. From the 
bridges of destroy~ 
ers signals pass to 


is 
nade through a tele 
phone attached. to 
the buoy, and a few 
hours later twenty’- 
eight weak sailors of 
the depths emerge 
through a rough 
burned hole to air, sunlight and I 


fence soon requ 
fan extension of this 


‘mouth-to-ear com- 
munication of words 
and thoughts. He 
learned to relay the 
call to arms over 


with messages intelligible tthe i 
senses, surge across the ai 
the land, Eating continents ti 


which wereartificial 
may still be seen 


WY telephone. front vi The “tight orena™ 

the Union. 300 ih sth De 

in England. Bes Nocman’ sion of knowledge 
Wales: and in one-fiftieth of a second bemrypisrtanesty De. D.C. Stockberger ofthe Manuachanets tants that followed the 


prokenilicarcdee3uejmic Suaeeee | Sacer cermteasearss iyeaion of pe 
‘of land and sea to the listeners’-home. [257.07 ing came the 
‘Your photograph can be sent miles Scmand for ‘more 
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conversation will cost you at the rate Even more amas 
2 = jinute! A recent twenty-cigl 
ied. Tt was only yest “goo” between two. Wome 
Tiers and Paul Reveres New York, the other in London, 
es over the countryside. cost them #700; while in one sizminute 
only ninety years call, a London business man held eight 
legraph, and only sixty. conferences with America 
syrus'W Field tied two con- for 
swith 


trnasng are the “mechanical 

and electric fingers at 

central exchange, which receive your 
ly connect you with, 


121000 ile na is operete Sir by 
the voice of the telephone. In large 
rable under the stations the stentorian voice of the 

EANWHILE a thousand announcer is replaced. by loudspeakers. 
From the sending of signals by electric ments in wired telephone Ata single tower in the Grand Central 
wires it was a ahort step to Bell's tele- graph have made distant communical nal in New York, Bell and auto- 
phone. And then men conceived the almost as simple a matter as face-to- telephones convey orders; the 
that electric waves, as well as sound, conversation. Forinstance, when you, telautograph transmits written schedules; 
soul be sent across the hi. The nine. your voiccavermilesf wire inseadotbe- loud speaking telephones lamp signal, 


teenth century was just coming to. an red” and weak on the journey, bell annunciators, selector telephones and 

tad when Marconi, from s liner sixty itis strengthened every mile or a0 by a similar devices enable the public to travel 
‘ther his tiny “loading coil,” which revives the safely, quickly and cheaply. 

Tamous code message. ‘Two vears Inter, electric currents and sends them on their ‘The telegraph, too, has grown far 


wireless code signals spanned the Atlantic. 
And now—latest marvel of all—with 
trans-Atlantic telepho 


y. For long afield. With the new metal permalloy., 
peating sta- one hundred 
magnetism as the softest iron and six 

verse with your. fri times as fast in transmission, we save 
Seventh of the earth's. circumference, Moreover, five separate conversations much of the metal formerly needed for 
ough as yet there are a number of now can be carrial over a single circuit, cables. ‘Our underwater electric spider. 
limitations. “For one thing. such a by means of high-frequency currents. webs today page 138) 


POPULAR SCIENCE MONTHLY 


Hints for Radio Beginners 
Do You Ever Forget Switches? 


How to Simplify Your Current Control—Other Ideas 


PUL the set into operation 
and stop it again if it is run with a stor- 
‘age battery to light the filaments of the 
tubes and with dry cells to supply the 
Behattery current. 

The uction of trickle chargers 
and Beeliminators, however, has com- 
plicated the problem. Unless you buy an 
automatic relay switch to take care of 
turning on and off both the trickle 
charger and the B-eliminator, you will 
have at lest, Uhee switches’ to throw 
‘every time you put the set into operation 
fr lop it. And if you occasionally forget 
to turn on the trickle charger when you 
get through using the set, the A-battery 
wilson become discharged. 

he diagram on this page will 
you how to rig up a switch that will do 
All the necessary switching with one 
throw of the lever. 

‘You will note that when this switch is 
thrown to the left, the filament current 
to the set is cut off 
connection to the B-climinator 
also is broken, while the cur 
rent is turned on to the trickle 
Sma 

wven if you have to. pur- 
chase the a 
the 


mounted on the under side of 
the radio table. 


‘Testing B-Eliminators 


DONT, ty, tet, the 
voltage developed by a 
Bebhattery eliminator with an 
‘ordinary type of voltmeter. Tt 
is impossible to get even ap- 
proximately accurate results 
in this way, and you may fool 
‘yourself into believing that the 
detector and amplifier stages 
of your radio set are getting the proper 
voltages when the pressure act 
the far too high. ‘The reason for this 
the voltage developed at any’ hinding 
post on a Bliminator of 
the conventional type de- 
ude on how much current 
4s being drawn from the 
eliminator. 
If you connect up a volt- 
meter to. a B-eliminator 
it is being used to 
operate a set, you wil 
notice an immediate f 
inthe volome, Teed 
ue to in volt. 
age caused by the flow of 
current through the volt- 


‘THE old method of reducing vol- 


ume of a radio set was to cut 


BINDING PosT 


meter. If,on the other hand, you attempt 
to test the B-eliminator voltage while the 
radio set is disconnected from the elimina- 
tor, the voltage will read too high. 


A B C’s of RADIO 


control the 
before it 


tubes in the audio amplifier end of 
the set working at all times and to 


ie fed ito the audio 
re several ways of doing 


ceeriactts 
Poop dere 


‘when this type of control is tsed. 


Special meters suitable for t 
voltage of B-eliminators are 
but they are rather expensive. 
your Beeliminator, first 

‘you have the correct C-voltage, 


Test Battery Frequently 


TT iE popularity of the trickle charger, 
either as a separate piece of 


unit, has had an effect on the amount of 
testing that is needed to make 
the storage battery is charged 
Instead of having to test the battery on 
‘every week or two, as is required when 
Sour charge the baitery with 1 full rate 
‘charger, you need test ths battery only 
‘often enough to make sure that the 
trickle charger is keeping the battery in 
4 uliciently charged condition, 

Tt is desirable that the battery. 
tested every two or three days after 
first installed, and if you find, after 
several days or a week of use, that itis 

still fully charged, you can be 
sure that the current put in 
by the trickle charger more 
than balances the amount 
used up by the:set, 

‘A floating ball type of 
hydrometer is excellent for 
such tests because it can be 
real s0 easly, 


Grid Leak Affects Tone 


OW that the grid con 
densers used in most 


TA 


radio sets are so carefully 
made that there is practically 
no leakage of current direct! 
through the condenser iteel, 
radio fans are in a position to 
determine the effect, on, both 
‘quality and volume, of chang- 
ing the grid leak, 

‘When you are using a tube 
of the 2014 type, you will find 
that distant weak signals come in with 
greatest volume if you use a grid leak of 
very high resistance. From five to nine 
megohis is about right if you want to 
get the last mile of distance. 
‘On. the other hand, a high 
resistance grid leak is not s0 
good on powerful local 
signals. Distortion spoils 
the quality as soon as the 
volume approaches even a 
medium high level. 

For best results on power- 
ful local signals, use a gri 
leak of about one half meg- 
‘ohm, ‘The detector tube 

vd-a lot more vole 
hout overloadin 


‘the signal 


ier tun 
inthe gealny 
ed oe 
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How Broadcasting 7s Improving 


Better Transmission and Station 
Chains to Do Much for Programs 


VERYWHE at 
| { Ibronuleast direc 
tors and others 


fare working on plans to 
improve the quality of 
radio proge 


of a radio 
which Inve restlted in 
the improved quality of 


By, 
Georcr Ler Down, Jr 


roved progratns. 
P Radio Bromleasting haw loo 
assed out of 


stages 


way of the 
tenors. And 
power and 
broadeasting stations, 
here has been a vast improvement in 
the faithfulness with w 
voices are put on the air, 
“This improvement in quality is most 
noticeable, perhaps, in the programs that 
are picked up by microphones at some 
distance from the broadcasting studio, 
largely heeause there has heen more root 
for nt in this type of broad- 
casting 


ARLY attempts to broadeast acts or 
scenes of isial comely and opera 

t from the stage pro- 
Sta Wf te tones or 


Phone, kis ‘voice came throngh with a 
power that caused the loudspeaker to go 
off into @ nerve-shattering rattle: while 
the voice of the soprano standing on the 


other side of the stage resembled the 
fegble chirps of a canary. 
What we may expect along these lines 


Reokcan os 
‘Scene™ from the opera 
" direct from the stage of a 

Listeners were 


Cagicecr in charge to stay the modcation and 
Ne vie evtence of incorrect aduntrent 


the musical reproduction, 
Fay Leone Faurote, general manager of 
station WABC, recently expressed the 
opinion that because of the improvement 
the quality of the tones reproduced, 
the day of freak stunts in radio i 


said, “it was a job to fill 01 
of novelties i 
put on to vary the monotony of a program 
made up largely of phonograph records. 


‘N THOSE days, 

nobody worried 
of resonance, because. the transmission 
‘was poor anyway. Then better micro- 
phones came into use. Modula 
vastly improved. In order to 
echoes and. resonance, engineers fitted 
Studios with so much sound absorbing 
drapery that the transmitted music was 
dead. and lifeless, but I expect to see a 
‘considerable improvement along’ these 
lines in the future, We have found that 
‘certain amount of resonance is desirable, 
Te adds naturalness to the tone a 
the music of the human 
our new studio was designed with that 
point in mind.” 

Ti large measure, the steady improve- 
ment in the quality of programs is due to 
the fact that advertising is footing the bill, 
And the broadcasting stations, 
ing to get the business of the advertise 
Have come to realize tha istenera wot 
follow ‘an evening's program, even 
cone oF two high grade features sponsored 


“ 
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by advertisers, if the rest of 
the program’ isn't worth 
listening to. 
fon Nehave been practically 
forced,” said the manager of 
4 prominent Eastern station, 
0 contract for high grade 
features that we pay for 
ourselves so that our ad- 


THER stations accom. 
plish the same result by 


ving, as staff artists, en 
tertainers of such exceptional 
ability that the studio staff 
is capable of putting ona 
program equaling the special 


ing the announcer to such an 
extent that his words were 
lost completly at vital mo- 

juture, we are 


ments, In 


ing wil 
background for the “an- 
nouncer's voice, but wil 


‘of stations will cer 
help the broadcasting 


i the spec! 
sure to get it clearly from at 
Teast one stat 

‘As far as excepti 


station idea—where- 
by the actual per- 
formance before the 
microphone is sent 
‘out by w 8 to 
many other stations 
so that all the sta 
tions transmit the 
same program 5 
multancously—will 
not work out well 


writes one reader. ‘There would be 
‘worry on this subject if the 
Government controlled broadcasting and 
if the programs were paid for out of 
Hicene Tees extracted from the listeners, 
‘asia the system in many foreign count 
But such a situation will not arise in 
i for reasons that appear at 
udy the requirements of 
the advertisers who pay for the programs. 
An advertiser who sells his products all 
over the country naturally wants to 
build up good will by means of a chain of 
stations that will reach as many people as 
Possible. But there are other advertisers 
who want to reach just one section. 


HIE big chains of stations, headed by 
WEAP and WAZ, will take care of th 
first group, while stations like WABC in 
New York and similar stations in other 
focalities will supply, the demand for 
Drondcasting in a specified area. 
Improvement is also promised in the 
Drondeasting of all special features not 
sgonsidered part of the regular program. 
fetbal reports of sporting events, for 
zample, will be much clearer owing to 
improved ‘methods of picking up sue 
features and transmitting them to the 
main broadcasting studio. 


attempts 
fights or footbal 


ed 


tures are concerned, prom: 
nt 

‘combing 

country, 


lity of their of- 


ferings. 


Prsible, effect on 
broadcasting and 
the sets now in use. 
T talked this matter 
over with Alfred H. 
Grebe, who has ex: 
ted ext 
sively with this type 
of broadcast 
“T don't 
there ix 


worked out, In the 

first place, none of the millions of radio 

sets In-use today can thne-in the very 

short waves; in the second place, shart 

sion has at least one peet- 

ders it unfit to use for 
regular broadcasting. 


“PADI waves of f 

forty meters’ wave length 
marvelous distances, but th 
pass over a lange sec 


other 
ids. of 


e wouldn't he 
like that except for 


our mobile stations transmitting 
lower than the regular broadeasting ran 
to bring special features into the studio 
whenever it is not possible to get a regular 
wire connection. For instance, a descrip- 
tion of a yacht race by an observer located 
within a stone’s throw of the boatsis made 
le in thie way.” 
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‘With 700 radio stations now on the aie, with 
‘rave lenathe availabe for only fraction at 
{hat number, Uncle Sam ie Just" walking up 


‘THE last few months hundreds of 
readers have written to Porvta 
crexee MoTitiy complaining 
about the poor results they are ge 
tng fro thee Fao sets 
suggestions to help them 
ception, ‘They want to know, in par- 
1, what causes the terrific wh 
noises that they hear and why th 
tunable to separate the different stat 
‘A letter from a reader 
eal, He writes: 


ne receptio 
distant stations on any’ good 
a the static was light 


the way of 
ig fresh batteries 


"t seem to he selective ai 
{sometimes three statis 
Hed up together like hoarding 
house hash, Please tell me what to do 
about it 

t's a hundred to one shot that nothing 
is wrong with his set. Probably it is just 
as good as ite ‘The trouble is 
that there a broadeast 
stations on the air. 


RESIDENT COOLIDGE, 
nual 1e to Congress. s 


more stations have been 
ean be accommodated 


ri 
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Don’t 


Lice Be Sy Wh, yume 


Blame 


Your Radio Set! 


Why You Get Several Stations at Once 


By Aurnep P. Last 


tion set down by the Department, 
the whole service of this most important 
public function has drifted into 
‘haos as seems likely, if not remedied, to 
destroy its great value. I most urgently 
recommend that this legislation should be 
speedily enacted.” 

Meanwhile radio broadcasting is going 
from bad to worse, 


to the clarifying of the radio 
fn epte of the fat 
are other. knotty 
Problems which must be solve 
ther now or in the near Toe 
ture if Brondcasting ie to be 
permitted. 10 develop. slong 
Fines that will ring the greats 
cst amount of plearure to the 
fargest umber of radio le 
tener 
Tintenin 


that, there 


the ai? Answering these 
he air? Answering these ques: 
re eechi toed 


radio broadcasting offers legal problems 
for which there are no precedents. 

But after all, what you as a radio lis 
tener want to see is the air cleaned up 80 
that you can sit down before your radio 
set in the evening and get clear music and 


sgree to over 


‘come the troub bby too much 
broadcasting, Even a laboratory model 
receiver built by ‘lful radio 


neer could 


ss of heterodyne inter- 
ference that is daily becoming worse, 
‘Aswe goto (Conl 


Sable antelope calf, caught young, shown 
‘with Mr Hubbard: Trosting snd ew, 


finy “inches, with which, lying owe 
‘hey Wefend themelver’ from. attack 
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2 Catch My Wid 


By 


Wynant Davis Hubbard 


For several years Wnant Davis Hubbard, a 
former arrard fouball player, hunted wild 
‘animals in Africa, rd fo kill them, bul to 
‘capture them alire, Urain them, and ship 
Them fo American soo. His amazing expert- 
‘ences, some of ichich he relates here, are atran- 


But I wasn't particularl 


Knew that while a 
severe bite, its most de 
tail. With th 
will snap 


Longoue, one of my 
black boy 
p of ev 


nt Leould distinguish nothing. then ils escape, it would also le 
idenly the green shadow Iwas looking thirty feet. of writhing 
at took 0 ‘around furiously at the © 
shape of a “We've got to get it hy 
supple body. cotled thought. And immediately a pla 


ingly, looked as big gested itself. Why not use forked 
ase thigh, Close 


aio won 
ke the soa 


ight pole with wh 
Then I outlined the p 


Apparently we 
ed the slayer’ 


push the snake with 
it straighten out 

it does, we fo appro 
T shout, we wil p 

he forked sticks 


Kapatang ent Tos! wil be betweens Do 
‘you understand: 
“Yes, Inkos,” 


* Maybe, Inkos,” he said. they answered. 


1 this picture, showing Mr, and Mrs. Hubbard wod thes two children, the explorer i riding Yank, 
the nt ear-od eephant whore thing chase and capture by the tail are 


Beasts by 
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the "Tail! 


Some Glorious Free-for-Alls I Have 
Had in the Jungle with Man-Crushing 
Pythons, Elephants and Wild Boars 


|. “Don’t 
say the word. 
id, turning to the 
stay close in case 


rest of my_ helpers,“ 
something happen 
woaching within four feet of the 
gsi tons aly reeks diosa he 
1 poked it gently with the long poe, If 
id lunged at me, I would have had to 
But Tuck was with i 


boy. 
Whispering my directions. All three boys 
were walking stoslthily alongside the 
slowly moving ereature. 
T got up close to th 
the entire shimmeriny 
“Now!” I shouted. 
Down came the four sticks together. 


‘The boys grunted as they put. their 
weights to the poles. T pushed with, all 
my-strength. ‘The great. snake hunched 


up in bunches between the sticks, trying 


to free itself 


[ GAHLED tw theater natives whe had 
‘opea-mouthed. ‘They 

rue up and we fad ight mare ut 

ing the slippery body. Mangineera aid 

his hund down and. found a hold. just 

Jcof the flat head 

il right, now, 


T ordered, “pick it 


weighed a 
ines, It writhed and buckled: 
cl the pect back ain 

But finally we 


cone of the boys had brought. ‘Then we 
tied the bag to a pole and carried our 
prize back to my main animal catching 
camp at Tara, Northern Rhodesia. There 
we took it out and measured it. Tt was 
‘exactly seventeen feet, five inches long! 


'Tiaen 


proferional animal catcher. Catching 
Hangerous animals alive isthe 
thrilling sport in the world. In my opi 
jon it far outelasses hunting to ill: for 
i game in, which Iman wit and 
strength are pitted against the power and 
Cunning of wild beasts, with the chances 
of victory on a fairly even basi 

By odd ‘coincidence, the only other 
python Lever was fortunate 
tnough to. capture was 
found within a week of the 
first. This time, however, 
the battle nearly ended dis. 
astrously for me. At 
cally: the anake had just 
Bb ide for about 
‘third down its length was 
B bela the sae’ cf oa 
flop. ‘That the victim 
had been a. ram was ev 
ae iy he which 
projected until they alanost 
punctured the snake's ski 

‘Again we came. down 
with our forked sticks; but 
this time Iwas caught off 
‘my guard, Tastead of keep- 
ing ty eyes on the danger. 
us tal, my attention ‘wes 
(Continued on page 139) 


Wynaat DB. Hubbard with 


“That teeth frm 


On the 
aor 
proctca 


Food Crops Increased by Science 


MPORTANT new ways of 
larger and better” food crop 


the ‘Univenity Fa 
reports that he 

the ripening of fruits by: subjecting 
them to gas attacks with two ingredients 
‘of common city gas, ethylene and props 
Tene, In his experiments, he say’, bananas 


and honeydew melons were found to be 
especially benefited by the gns treatment. 
lant 


Other tests by Dr. M. Jacobson, 
physiologist of Camden, N. J. 

that sey are 
increased yields. Potted plants. from 
rayed eeeds flowered and bore fruit froma 
one to three weeks earlier than those 
from unrayed seeds, he reports, and their 
yield was from fifteen to 170 percent 
seater, Potatoes from, trented tubers 
kave ine ‘of 170° percent. 

‘Sientite 


i Senti breding of bat, 
e the vais ig 
Tivestock, ‘aloo ie proving ot 


it value. According to Dr. 
J. Garber of West Virginia 
University, farmers in the great 
‘wheat belt of Canada alone 

obtained eighty’ million more 
bushels a year since planting an 
improved variety of wheat. 


Guncotton from Garbage 
POSSIBLY some day noth 
Hrhmever, willbe wast 

he last word in salvaging scraps 
comes from Berlin, Germany, 
‘where an engineer, Kurt Gerson, 
has recently erected alarge 
to convert the garbage of the 
city into guncotton,. artificial 
‘ill, and other useful products. 

By his process, all cellulose 
intestate fen the we, 

‘and subjected to. speci 
treatment. Moreover, by dis 
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Catching Up 


New Silk from Old, Sounds 
Now *‘Seen,’’ Other Advances 


such matter as potato parings and 
pieces of wood, Gerson declares he ean 
Produce tar, charcoal, and acetic acid. 


Voice Secrets Revealed by Camera 
ROUGH the magic of photography, 
ey a rerieg etek 
and w 
tek atu sees Rhone. See 
Dr. Carl E. Seashore of the University 
‘of Towa, demonstrating how he makes 
‘sound waves appear before him. produced 
8 visible record of a negro 
He showed that t 
pression of the so 
Teliable thas trained human ears inne 


From sound photographs, Dr, Seax 
shore and others are sta 

that make singing beautiful a 
ing. For example, they have di 
that the quiver! 

means of portraying etation in music 
and speech. 

Prof 


Oscar Russell of Ohio State 

versity recently succeeded for the first 
in making photographs of th 

terfoe mechanlta of tte Yate Th 

ved with a camera connected w 

tute containing mirrors 

and a lighting device. 


Now—the Pedigreed Oyster 


CARTER. any remartall 
ments, William F. Wells, 
‘New York State € 


faster-growing a 
shell of improved design, 
‘® symmetrical pattern, 
and far different from the clumsy, mis: 
‘shapen home of the ordinary oyster. Tt 
is the result of modern se ‘breeding 
iethods, uch as have produced 
aper-shelled pecan, the seedless orang 
{nd countless other improved foods. 


He Draws Electricity from Light 

NOTHER step. toward realization 
LY of the fascinating dream of obtain- 
ing power from the sun is seen in the 
recent success of Dr. W. W. Coblents 
‘of the U. 8. Bureau of Standards, Wash- 
ington, in generating electricity from light 
fhrough the agency of the mineral molyb- 
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with Science 


‘This mineral is one of 
sources of molybde- 
‘num, used in steel making. 
Dr. Coblenta discovered that 
crystal of molybdenite, when 
exposed to natural light, pro- 
duces an electric current: in 
fact, he was able to obtain in 
this way two ten-thousadths 
of an ampere of current. More- 
over, by using vacuum tube 
amplifiers, such ax are em- 
ployed in radio, the feeble 
Feat may be magnified greatly, 
making the erystal available 
nt detector, o 
such as the 


as a delicate 
electrical “eve, 
photo-clectric cell. 


Old Silk Made into New 


ORD comes from Jay 
Wine sie toca: 
‘worn-out silk elothes need 
Jonger be thrown away, but 
‘can be turned into new silk of 


University of Pesos 
spauipulating tetrumene 2 
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from the sun and 
her stars, and that their 
ieruy is released whe 
eetrical partic 

mbine 


sent flying 
‘with. the 
1 of light. 
upin’s the: 


energy 
space 


better quality than the orig 


ory is correct, it ix possible 


weeks ago Dr. How hand and high does your auto bump? To find out, and to tee shock that, tremendous transfor- 
narn of the Im- __atworbers and snubbers, Profesor Fox of the University of lows hat tions which took place 
perial Research Institute at evised an artificial set ‘of bumps, produced by a continuous treadmill in stars in the far-distant, 


Datla completed experiments 
which he claims tohave made 

waste into threads of hi 

"The old sill rags were disolved, then 
put. through chemical processes which 
converted them in turn to a liquid, a 
jelly, and finally to a plastic substance 
that could be drawn out into threads. 


Circles Earth in Sub for Science 
REMENTS which may prove 


are bejag computed by Dr. Vening Meine 
ext, young Duteh scientist, result 


which he recently made around the wo 
jn a submarine to measure, variations 
the force vity at different part 
of the earth's crust mane 

some points on the earth's 
objects welgh aight no 
‘others. ‘These differences, while too small 
to be detected by ordinary seales, are im 
portant to scien ting differ- 
‘ences in the density of rocks in the earth's 
crust. Tt was because the motion of a 
surface ship disturbs the apparatus for 
measuring such variations that, Dr. 
‘Meiness carried the apparatus undersea 
around the world. 


Light Rays Source of Life? 
N THE mysterious and Mahly pen: 
trating cosmic rays which bontbard 
our earth from outer space and which 
reuch us with power to pierce six feet of 
he science may find the source of all 
‘energy. ‘Such, at. Teast, was. the 
inating possibility suggested recently 
by Dr, Michedl 1. Pups physicit, of 
Columbia University. 
“The source of life energy is at present 


Kom that these mathe coal 
can rays'—strongly cause 
iggestion is that the i 
porree of these rays furnahea the energy 
of the living cells.” 


mast powerful X-rays 
.ys. Scientists believe they’ 


past, millions of yeurs ago, 
may today, be ‘supplying 
the eneray to every living callin the 
‘animal and vegetable work 


Now Airplanes Excel Insects 


RAPID has been the progeess 
Sion canes tine tolee marr 
cele most of Nature's lying creatures in 
cceping himself aloft with wings. ‘This 
M ‘on recent remarkable 
‘measurements made in France by M. P, 
Forty and BM de Horthays, For som- 
ison with the lifting eapacity of 
Plane wings, wey measured the wig 
‘of differes determi 

the weights supported by these areas. 

‘Modern sirplanes a pport weights of 
from two to four pounds on each square 
foot of their wing. surface 
more, Tn contrast the wings 
of carpenter bee wlder in this 
Teepe among insect, were found 
Support a weight equivalent to only six 
tenths of a pound per square foot. 

Many butterflies and other ‘insects 


even, 
variety 


swith large wings made even poorer show- 
ings. Some of them were able to mpport 
eth of 


he equivalent of only a tw 
per square foot of wing surface. 


Serum for Rheumatism 


“PTTHE most important advance in 
medicine since insulin” is the way 
‘many physicians hail preliminary an 
nouncement of a serum treatment for 
acute rheumatic fever, commonly known 
‘astheumatism. Credit for the isolation of 
the organism of this baffling disease and 
development of the antitoxin, if confirmed 
by further tests, will go to Dr. James C. 
Small, chief bacteriologist of the Phila: 
delphia General Hospital, and his staff. 
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The First Beauty Parlor 


Our ancestors cut their hair with clamshells—Some 
strange ancient inventions—How much your dog can 
understand—Facts about cyclones—Fascinating books 


““A Bird's-Eye View of Invention’? 
By A. Frederick Collins 


Thomas Yi Croesl Company 


TD you know that the first beauty 
parlor was equipped with a pair 
of clamshells? Or, if it was run by 

Madame” Somebody, with a complete 
‘outfit of sharks’ teeth?’ Perhaps a 
‘edged flat stone stood in the corner. 

‘That was all that was needed in those 
primitive times, but with such tools our 

ncestors gave themselves the first hair- 
uuts, Then they went down to the tailor 
hop to try on their new suits of bark 
fiber which the tailor had been beating 
with the rounded end of a club, on a 
smooth stone under water. 


it tom tant day to this, man has been 


dong romething 
borly else had dane betore. 
“A Bin’s-Eye View of In- 


‘this heals 
vention,” abounds in statements of sim- 
ple but amazing facts. For example, the 
Tallowing: 

“That prehistoric man made measure- 
ments long before he had learned how to 
‘count, there is not the 
slightest doubt, and that 


By Tuomas M. Jounson 


tury farm tools were very primitive. For 
12 Tong time a plow was sim 

branch with a pointed fo 
ile i farmers thought potted 
because the farmers tit pois 
the soil! Until 1889 the harrow had not 
changed much from the Middle Ages 
‘There was a great flood of useful farm 


sidering the changes of the last fifteen 
ears, it seems almost incredible that the 
gasoline tractor did not really “come in” 


‘until, 1903, 
“Power” was ushered into man's 
affairs by the treadwheel, invented long 
before the written history begins. Tt w 
made by fixing to a shaft padklles which a 


man then stepped upon, A. Saracen 
vented the windmill, and the Crusaders 
brought it to Europe in the twelfth 
century. 

‘The first wheeled vehicle, a rough 
was first drawn by man, its inventor, 
‘and later by a bullock. Railroad engines 

until 1709" and 
1804. ‘The first 
‘American-tit locomotive, ihe "Best 
Friend.” burst upon public gaze in 1881 
‘and later burst in small pieces, but was 
soon followed by others that did not. 


RATROADING has been one inven- 
tion after another. In the first block 
system, for instance, the engineer passed 
staff from one station agent to the 
next, much as relay racers do, Until the 
staff was in the station agent's hands, no 
train could pass into the same block, in 


the opposite direction, 
Did you know that the first telegraph 
had twenty-six wires—one for each letter 


in the alphabet—and that the forerun- 
ner of the telephone was the old familiar 
“lovers” telephone” made by connecting 
with a taut string two cyl 


such beginnings. es 


he knew how to count 
long before he had 
vented figures, isa moral 
certainty’ 

Our three most indis- 
pensable tools, the ham- € 
mer, the knife and the 
saw. were the first to be 
invented, After man had 
earned to saw with the 
jawbone of a snake or 
backbone of a fish, he set 
fishbone in a stick 
ted it, between 

ind behold, he 
Ate dell! ‘Then he opi 
‘a green stick at one end, 
‘and had a vise, 


UCH later, man 
found metals and 
iow to-use them. Long 


before Christ furnaces 
were built upon hilltops 
where the wind could 
fan them. ‘Then came 
artificial wind, the first 
blower, a goatskin sewed 
up and fitted with valve 
and nozzle, Steel tools 
have been found in pyr 
aids dating to, 2500 
‘years before Christ. 
‘The original farmer 
loosened the soil with a 
ick, which was the 


‘Trapping the Breeze Under Full Sail 
Sie ae es See ee 


valuable 
atent ever 


te ost 
single 
iu 


munication, in- 
cluding television, " are 
among the most inter- 
‘esting in the book, 


“Tropical jones” 
Inave M. Cline 
te Icon Company 
'HIS book may help 
to prevent or at 
least to reduce the da 
age done by  tropi 
spelones, whic, th 
hor has studied for 
y-seven years along 
the coast of the Gulf of 
Mexico. ‘The result is 
that he has some ideas 
of hi own that difer 
rom those many. 
He believes he has 
found how better to 
foretell the course of, a 
eyelone, through the dis- 
covery that the air cur- 
rent in which the cyclone 
travels materially influ- 
(Continued on poge 153) 
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INGENIOUS INVENTIONS 


‘would turn the forty-foot wheels, 
which are rimmed ‘with paddle- 
in like blades to gain a firm foot- 
conception above. J.C. Bis- hold in the shifting sands. At the 
Wolf, of Kiel, the designer, sces desert front of the 900-foot erat are tie 
erst thefutureembarkingomaland it house and string appara 

crs routs nearby bebigs taco 
hall theliriowscomfort ofa modern tain ismes orders. At night. x 
tea liner, Within its windowed eabins powerful searchlight would east is 
the traveler would have no fear of hunger, beam over the sands through which 
thirst, nor the once-dreaded sandstorm. the ship plows at twenty miles. an 
Gigantic gasoline motors in the huli hourin an airline to its destination. 
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i Boat That Couldn’t Sink—It Bails Itself 


plans to demonstrate the model 
hove before Navy. offic 


Navy Tests Oil Burner for Planes 
IRPLANES were run successful 
heavy oil instead of gasolin 
ieceat teat, and special Diesel engines, 
ning this inexpensive fuel, may’ soon 
he Navy planes, according to 
Dr. foseph S. Ames of the National 
Advisory Committee for Aeronautics. 


‘Two Feet Wide—a Real Auto! 


nearly the ultimate limit in 

for an automelile that can 
ized passenger, the car below 
Isidore Lubin, New York 
' ‘A little more than two 
feet wide, it threads its way easily through 
ze of taf that hopelesly ties up 
ordinary vehicles 


is surprisingly speed 
‘pace with most large cars. 


but not water, are features of his plan. Tn 
the Meteticas the lnvenioe is Boout to 
test his device by placing the model, 
weighted down with bricks, in a tub to 


with this self 


ea 
bailing system would be unsinkable under 
elson 


London to Have Rubber Street 


t streets of rubber, as well as 
her automobile tires? So rea- 


soned a Manchester, England, manu- 


his claims that rubber pavi 
dust, noise and the danger of skiddin; 


job. the new blocks, one of which is 


tend are made of ere cotta with 


{ogether like onfeary Mocks, at shown ta 
the photograph above. 
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This Automobile Horn “Talks”! 


According to the new horn's inventor, 
Benjamin Freeble of Detroit, Mich., the 
same device could be used as a railroad 


Some Calipers! 


AVE you 
what the 
wheels with? Hi 


ever wi 


his pi ping 
up a pair of car wheels that 
being turned in a special la 


up, but the larger si 
more than three feet, 


Electric Device Subs for Heart 
TIEN docs ile cease, and phy 


‘occur? Apparently not even 
sive es fo bowed eng 


‘The electric “heart” was tried out on 4 

dog officially pronounced dead. In a few 

is said, the machine started 

up the animal's circulation again, its eyes 

ned, and for several hours it gave 

signs of life and reacted to tests for the 
perception of light and pain, 
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Radio “Byes” for Ships in Fog 


WW EN hieavy fogblanketsthesen and 
fan approaching vessel might be 
100 late to avert a crash, radio beams 


ship's approach, if a remarkable new 
device comes into general use. Dr. F. A. 
kKolster, inventor of the well-known radio 
‘compass, has perfected the new electric 
heacon, ‘which, he says, automatically 
broadcasts a warning signal over a ten- 
le radius to other ships in the 
‘oncoming vessel. Installed 
mit house and independent of the ship's 
less, i is turned on in foggy weather. 
craft locate the signals and 
steps to avoid a collision through the use 
‘of the radio compass, which tells the 
direction the signals are coming. from. 


Austrian Invents Rotary Motor 


ORME 
as 


vented 
is wid 


ew design, the 


iprocating 1 
Is impulses whi 
rank shi 


of a heavy pi 
ventional typ 


At te 
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Parachute Jumper Misses Death by Inches 


TTS parachute jumper had a few 
tense moments when he catapulted 
from a speeding scout plane directly over 
the dreadnaught California, during 

Imaneuvers of the Pacific Fleet ‘off Sai 
Pedro, California, A lucky wind bore 


AmazingEngine Has Fewer Parts 


F EXTRAORDINARY design. new 
auto motor having no cot 
rods, wrist pins, or erank ease, and said 
to allow twenty’ percent more 
‘a gaillon of gas, has 
John A. Bos 


$otcy ke ootiees ol dooms as oot 
cof manufacture to a fraction of the pres- 
ceut cost of an equally powerful engine. 
“Fight eylinders are_set in horizontal 
‘blocks on opposite sides of the motor. 


‘There are four dou 
each working in two 
ler fires, the gas in the opposite one 
is compressed, and a moment later the 
cycle is reversed. Power reaches the 


i 
the eran 
sie the hollow piston shell 

‘More than twice as long as in ordinary 
motors, the unusual piston cannot 
44s much asa short one within the ¢ 
walls: hence it will not wear down 
ton chambers and make regrinding neces- 
sary. Absence of vibration and unisual 
fuel economy are other results claimed for 
this remarkable construction, 


im safely past, but at the moment that 
his remarkable picture ‘was, taken ‘he 
barely missed the jagged spars that woul 
have slashed his parachute ard sent him 
hurtling to the deck far below. Fortue 
nately, he landed safely on the water, 


New Auto Light Reduces Glare 


DYZEING sare i sai to be rete 
toa minimum, in a new type of auto- 

wented in Germany 
having two separate light bulbs, one used 
{or a strong beam straight ahead and the 
other arranged to Uhrow the light down 
ward. ‘The change from one type of beam 
to the other is made by a foot switch, 


Giant Rope Weighs Five Tons 
ERED a few wocks ago to a 
Boston, Mass, firm of shippers, thi 
V's hawser, below, had 


Nearly a quarter of a mile long, the 
righty eable weighs nearly five tons, and 
tmeasures a full fifteen inches me 
With such ropes, si 
ride out the fcroest 
Iawsers average 

fand from 00 to 


“The world's bigerst 
Goouasted with cal 


ship's hawver looks italze, 
‘F ordinary sized roped 
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School Opens Butcher Course to Women 


‘Learning how to wing the butchers knife and handle his mw and chopper 


Movers, women are abandoning 
in for the cleaver, 
from this picture from the Smith- 
ield School, Saffon Hill, London, Eng- 
land, where the recent’ admittance of 
women to the butchering course has met 
with amazing response. ‘The young wom- 
cn are serious workers and soon become 
aulept at swinging the formidable tools 
hitherto regarded as exclusively mas- 
culine property. ‘The course 
thorough instruction in the anatomy of 


we eat, in the questions of 
‘and refrigeration, and in 
icher shop sanitation. ‘The 
hows wornen students chop- 
‘and cutting meat, 


joi 


KNOW YOUR CAR 


‘ODERN automobile trans- 
missions and rear axle as. 
semblies have been so perfected 


that trouble with these part 
becoming quite, 


Tobacco Pouch “Pours” Easil; 


ERE'S an all-metal tobacco" pouch 
that will not grind your pet mixture 
to ill-tasting a ill tobacco over 
the user and floor in filling a pipe, accord 
ing to the inventor. A small section of 
the hinged lid opens to release an easily 
controlled flow of the brown grains, and 


ice even, wh 
elected. 


Aside from proper lubrica- 
tion, the chief eause of excessi 
‘weat on the transmission or 


poo Ap pe A 


New Autogiro Model 


cae cee ADICAL changes have ro mate jin 
the ti strat licopter-airplane hybrids by its 


Spanish inventor, Juan de la Cierva, 
whose first successful machine of this 
type was described some months ago in 
|] Porciar ‘Senxce Moxrmux. In the 
original design, four huge horizontal 
ial ike Glas pivot on a rgd 
shaft above the plane to support 
it in flight. The new moll emables this. 
shaft with its blades to be tilted during 
flight to meet varying air currents. ‘The 
Setepel, Your vhedspedeetinerigaal 
d ‘our wheels the or 

two, with brakes on the front pair that 
Dring the eraft to a stop in a short space. 


| "For long and satisfactory 

| service from the transmission 
fand rear axle assembly of your 

| car, follow these rules: 
1. Clean out old tubrtcant at 
least once every five thou~ 
sand mites. 

2, Always use the grade and 
make of Tubricant recom- 
mended by the car manu- 

| facturer. 

3. Let the clutch in gently 

fand pick up slow! 
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Silent Rifle Penetrates Steel 
OWN the remarkable 
silent rifle” recently reported from 
Germany, with its inventor, Hern 
lieth, @ Berlin locksmith,” The 
uses, instead of powder, compressed 
‘wenty-five bullets are contained i 


presses the air to propel bullets at ri 
speed from the muzzle, Plieth refuses to 

ose. But in tests in the presence of 
Reichswehr officers, the bullets are said 
to have penetrated three millimeters 
(nearly one eighth of an inch) of steel at a 
distance of more than a mil 


Checkerboard of 14,000 Pieces! 


FOURTEEN thousand separate pieces 
‘of wood are contained in this amaz- 
ing checkerboard, made by Henr 
Bellarts, Jr.. a young mechanic of Por 
land, Ore. Mahogan 

birch, black walnut, 
‘and ash were all used in w 
intricate design. ‘The board is twent 
six inches square, and the wood inlay. 
‘made up of three-sixteenth-inch blocks, Tt 
‘took Bellartscigliteen months to complete, 
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Miniature Golf Course for Business Men 

OLF between appointments is now different style of approach, and ingenious 

Invents Pump for Oil Wells GUE tetra Seine nens fase call fort ower hut the 
FTER several years of experiment. men, ona miniature indoor eighteen-hole golfer’ bag. 

ings Adolph Chanosky, a young oll course located in Uhe heart of the finan- ‘The player “tees up” his ball on one of 

‘Operator of Texas, invented apovel pump cial district. Each “green” requires a the raised rectangles and tries to sink iti 

which, he says, will take oily sand and the corresponding hole, the ball rolls 

rater from the derpe well ‘over the, side to the floor, which is the 

i ih wise a8 8 Tough,” it is replaced at the cost of one 

stroke.” A few h has the one in 


‘of tubing, as shown in 
illustration ab 


thiek 


ponde 


Handy Blotter Fits on Pen 


STENED to the ctip of your foun- 
ia pony, thts dinstuative blotter 
iinstrated at the right is always at hand 
shen you need it. The flat part of the 
ip cdies three seal 

pepe, jnt ig coough to use ou x sign 
tre share menor.‘ se 
tangular shape of thi part kceps the pen 
from rolling shout ou the desk. tad 
protects it from breakage, An Tiina 
Vfsiness ian invented this fogesious 
device to aid him in the rapid signing 
fd blotting of his busy correspondence: 


the center of the illustration, are straight 
and level, hut, most have curved ap- 

hes and tricky inclines. At the left 
is-a hole which must be approached by 
hoisting the ball over a fence. 


How Much Do You Know of 
the World You Live In? 


What is the greatest astro- 
nomical observatory in the 
world? 

Where arediamondsfound 
in the United States? 
Why is 
pass wh 
regions? 
|. Where did the Aztecs get 

their stores of gold? 


e ve bars wi 


pped i 
1s rails were hurled about Ii 


\ 


What 


straws. ‘The keeper, 
Now 
the 


Where is platinum found 
in America? 


What city has sidewalks 
built in two stories? 


What is the hottest place 
in the world? 


Which are the oldest mines 
in the world? 


What are the monsoon 
winds? 


above, is € 
the wreck. 
they've built 
clephant a new 
that is twice as 


Where is the most active 
mixture of races going on? 


‘On what island is Hono- 
Yulu? 
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a". 
Here and There 
with the 

Inventors 
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Amazing Speed Boat Built for 
$12, Midget Gasoline Motor, 
Auto Crime Laboratory, Cigar 
Lighter and Other New Devices 
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He Whittles Chains from Toothpicks 
WWENTY miniature pairs of pliers 
Ta unfold from a strip of wood a 
quarter of an inch wide and sixteen 
ches long, is only one of the whittling 
feats claimed by David D. Rankin, of 
Detroit, Mich. To pass the time on a 
rainy day, he vill earve a fivedink chain 
froma batik, and one with ten inks, 
‘perhaps, three pairs of plicrs, from 
ile ordinary matchstick, 

Some of the intricate pieces which 
Rankin has carved from wood are shown 
at the left, including ornamental designs 
and emblems, in bas-relief and openwork: 
chains, the longest of which measures 
twenty-three feet, and tools. 


Some of D, D, Rankin’ whittings and, 
stright, the master whiter himself, 
making the twenty pei of piers, which 
{ld back gain Into one wick of wood 


Ship Models of Bone 


‘0 THE ever-increasing list of 
cialized professions must be 
that of T. Beaufort of Lon- 


added 
d I, 
cupation i the, res 
of the models, the details of which are 
arefully made to scale, were the work 
fof French prisoners at the time of the 
Napoleonic wars. Bones from their own 
tables and the cooks 
uly materials they yet 
ith these they shaped and polished 
gracefully curved planks for the ships’ 
sides, worked out |. and 
hed their work off with 
At present the 
replicas are worth from $1250 to 

Beaufort is shown below checking 
\¢ measurements of one of the 
‘Aamaged ships he is repairing. 


‘They Made a Hobby Pay 


‘WO brothers of Pasadena, Cal 
Wallace and Roscoe Good, are show! 
above at work on a model of the S. 


has developed into a profitable business 
for the brothers. 

"The model above, scaled down t 
eighth inch to a foot, is seventy 
inches long. Every detail of the con- 
struction is reproduced in exact propor- 
tion, the model being constructed from 

neprints used by the builders of the 

‘The hull and superstructure are 
pine, the davits and anchors white metal, 
and the propellers and fittings brass. 


ed 
Half-Pinters—Quart Appetites! 


CARCELY larger than the bottle of 

‘ilk they are feeding on, these half 
pint deer, newest arrivals at the San 
Diego, Calif., 200, are seen taking their 
eleventh breakfast in one morning. Wh 
only five minutes old they were jumping 
ahout with the lusty vigor of young 
bucks. ‘They weigh only nineteen pounds 
each just now, but give them tim 


World’s Largest Searchlight 


largest near 
Paris will soon guide night-traveling air. 
anes southward from the coast of 
France at the point, where they arrive 
from England until the aerial lighthouse 
jijon picks them up and directs them 
‘vith another beam on to Marslles, 
‘This light, powerful enough to pene 


top of Mt. V 
the immediate vicinity of Paris, 
reflectors measure each about six feet in 
= eee its ares ae | 
undr-horsepower plant. 
While 0 


ise of running sich an 
a naturel grst and light wil 
be used only when needed, itis expected 
to handle the regular commercial air- 
plane service from London to Marseilles, 


New Loud Phonograph Invented 
A. REMARKABLE new phoposraph 
said to have, the tone volume of 
twenty orchestral instruments is a_new 
invention reported from Germany, Tone 
volume is said to be augmented by the 
influx into the soundbox of a mixture of 
atomized air and oil generated by a hand 
pump and projected to the resonator. 


lane travel, it is equally convenient 
pace-saver on a train, where it 
ut of the way under a Pullman 
ould also prove useful on 
‘or steamer trip. 
‘Within its modest dimensions, accort- 
to the maker, is 
ts, two extra pairs of trousers, any 
other articles of w man’s attire; or, in t 
novel for women, twelve dresses can be 
th plenty of room to 
s for incidental, When the casei 
opened, hangers that keep the clothes 
= ‘wrinkling may be drawn forth for 
ready acces, The model Hlustrated is 
only nine inches deep. 
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Last Word in Aerial Railway Luxury 


USPENDED high above the 
Bavarian Alps, the workman 
below seems ‘as comfortable and 
unperturbed as the occupant of the 
Iusurious cabin at the right, which is 
the stdard selling euigunent on 
She sew Abies actal aleay 
fugapitze, recently completed. 
‘The occupant of the cabin it no less 
& personage resident 
‘Austria, Dr. Michael Hainise, who 
took the first ride over the cables. 
‘The workman is inspecting the cable 
to make sure everything is secure for 
the inaugural trip 
‘The new railway i 


of the highest “mou 
Bavarian Alps, the Zugspitze. 


oat blew up. 
and ashower of splintered wood and 
flaming gasoline, the remarkable photo- 
graph above shows what horrified spec- 
tators witnessed the other day at a race 
at Newport Bay, near Los Angeles, Calif. 
No one was injured, however, in the 
spectacular explosion, which was staged 
for a movie thriller. ‘The pilot of the 
demolished eraft leaped to safety a mo- 
ment before the explosion, and was 


A Speed Boat Disaster Made to Order 


picked up by another boat. Clever 
photographic work will eliminate the leap 
overboard from the completed photo- 
play, making it appear as if the “villain” 
petished in the blast. 


11s OF TURPENTESE is made from the 
sap of trees—in America from the long leaf 
Pine—the sap being drawn from the tree 
much as maple sap is. Distillation causes 
2 thin flid, which is turpentine, to sepa 
rate from the mass. 


His Galleon Wins Prize 


HIS model of a Spanish galleon, 
illustrated below, made by a con: 
valescent patient ina’ New York City 
Fonpital after the design fst published i 
the May, 1926, issue of Porvtan Scuexce 
Moxru, recently brought a substantial 
‘sum at a benefit sale for shut-ins held at 
the Women’s City Chib of New York. 
‘The illustration shows Bird 8, C 
public welfare commissioner of New York 
City, buying the model from Mrs, H. 
Edward Dreier, president of the club 
‘The constructor rh ‘the model has ski 


tree apparently decided that 
the world’s looks, so it turned 
back im the direction it came from. ‘Then, 
after while, it started lif i 
and the result was the curious freak of 
‘Notwi 
isa healthy 


overcome amazing obstructions in seeking 
4 path for growth, even dislocating floor- 
ings and walls in, buildings underneath 
which they had taken root; but the forest 
tramper who eame upon this ane could 
discern no apparent obstacle to its nor- 
‘mal develope 


Meet the Acrobatic Musicians! 


LAYING twenty-odd instruments at 


iY these two broth- 
r Weaver, founders 


mobile horn, a eymbal and’ a pistol 
{attached to’ the end). 

A tambourine, time cymbals and 
another noise-maker of original design 
‘nd fearful resultsare strapped to Cicero's 
fe Aboers cunoas janjomandalin 
supports a horn, too, at the right height 

th. The odd-looking rake is 
* and the musical saws and 
Zither complete the outfit. 

The brothers have been touring the 

country ‘with their unique instruments, 
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Rides Off Cliff, Parachute Fails to Open! 


HEN Fred Osborne, daring sir = 
pilot of Santa Monica, California, 
drovea motorcycle at high speed over the 
eaige of the Huntington elif north of that 
city recently, he carried on his back a 
parachute that he expected would lift him 
from the saddle and oat him doven ge 
to earth. ‘The parachute failed to open. 
Man and motoreyele went hurtling into 
space and plunge toward the ground far 
where the spectators wate 
horrified. 

By a miracle Osborne was not killed 
outright, his dizzy fall being broken by 
telephone wires. He was carned from the 
beach in a critical condition. ‘The motor- 
eele, a twisted mass of wreckage, burst 

ato flames. Notice the half-opened 
parachute at the left of the photo below 


‘Osborne wt the mo. 
tment he expected 
Meparachutetoopen. 
Uafey afer the eres 


Old and New in Strong Boxes 


CENTURY ago, people kept their 

valuables in strong boxes like the 
‘one in the picture below, with iron pad- 
locks and creaking hinges. Just behind it 
is the last word in theft-proof deposit 


A RED. diamond weighing. eighteen 
carats has been reported found in 
the Lichten 


ind district, South 


Pale Hands Warm, Red Cold? 


“pores.” the new vault of the Bank of 
America in New York City. Note the HITE hands, contrary to general 
complicated locking mechanism, with its belief, be warm, and red 


train of gears that operate formidable report to th 
bolts all around the rim of the circular 
door; and the massive h 
supporting the tons of hard 
hang from them. 

‘The old strong box in the p 


ils cold, accorting to 


hands 
‘of blood 


Edward C. Delaficld, president ofthe Bank of America, New York City, contrasting the 
“ctrong box of a century ogo withthe mighty geared doore of « modern safe deponit vault 
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Remarkable Kite Built to Carry a Passenger 
aT SEK nen ave al they can do to hold 


this giant man-carrying kite by long 

ropes while it soars aloft. It has carried 

its inventor, George A. Argabrite, of 

Los Angeles, Calif., far above the earth 

more than iwo hundred times without 

mishap. As seen on the ground, in the 
picture below, its lines suggest an 
In flight, the lower half is v 

‘and tail combined, completely 

‘obscuring the figure of the passenger. 
| | Two separate ropes are used to steady 
| the man-carrier in fight, one attached to 


vy, 


the bottom framework at the front and 
the other near the tail. Complete landing 
1g four small rubber-tired 

‘a smooth descent. A 
er in the first 


gear, includ 


pounds aloft in 
ean also be anchored in the air, and 
‘used for observation purposes 


Acgabrite kite in a test 


‘Tix spiders, the highest-up animals 


on earth, have been found — living 
4,000 feet’ above any” vegetation on the a ot the 
tiopes of the Himalaya mountains in, mvateny since ancient limes issalved 


Asia, Since they are entirely surrounded 


Paine arnivock, themigutecreatures  firsteggof the American eel ever obtained 


; was reported recently by a twenty-five 
must eat each other for food. aa rene recy. bys Coens 

Poland Fish, biologist of the U.S, Bureau 
Who Says Bike's Out-of-Date? fisheries 


ths of the 
sea south of Bermuda. Mrs. Fish found 
them while she was at work sorting marine 
specimens which had been brought to the 
surface in a trawling net. Later one of 
the eggs hatched and the larva was 


‘OUNG America demonstrates, be- 
Tow, that, far from be 
fashioned, the bicycle is still 
popular method of locomotion, 


cele eggs was 
y that the Ameri- 
can like any other 
Known ereatures, live in fresh water but 
go to the ocean to spawn, 


Angeles, Cal pis “bil 
daly. to. and” from: their homes and 
school, Parl thas been peo 


‘Tropic Fish Has Nest Like Bird 


N ODDITY of nature, this strange 

fish, of the genus Epinephelua, 

in the tropic seas of India, weaves 

‘a nest of seaweed in an underwater tree. 
Like a bird, it la h 


approaches too close. 


Microphone for Witnesses 


URORS don't have to strain their ears 

to catch every word of a witness's 
testimony, in a Baltimore, Md., court 
room, where witness's words, spoken in 
a low voice into a microphone, are 
implied by a loudspeaker for the judge 
and jury. Supreme Court Judge Joseph 
N. Uiman has installed the system in his 
court room. 


coe button 
ecards one stoke? 
‘esnne the ether one 
Sendo hand recording 
he number of srakes 
ber hae back €0 203 


Golf Watch Ticks Off Strokes 


ITH this new counter, there can 
be no argument. as. to whether 
the golfer took six or seven strokes to 
mak le Aer cack sot, he prea 
button to register it on the counter; 
then he has “holed out,” another button 
Teturns the pointer to Zero realy to re~ 
ton the strokes of the next hole, Re- 
sembling a watch, and strapped to the 
rst, the golf meter records this. score 
on its "minute band. and. an “hour 
Hand” totals the strokes for the game. 


ot only docs this ingenious 
machine slice frulte ot vege 
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Sixteen Ways to 


Lighten Home Tasks 
ese i > ee, 


detachable mop ating 
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Sam Loyd Offers 
Six New Tests of Your Wits 


Brain-Teasers to Show Whether Words, Facts or Figures Are Your Forte 


Are You a Good Strategist? 


ELERES a new version of the daisy 
fame of rognoaticating your 
‘matrimonial future by plucking 
tisofa flowers ‘The pamets played by 
two persons, who take turns plucking 
the petals. At each play the 
privileged to, remove any, one petal 
rom the circle, or two petals, provided 
they be contiguous, none having been re~ 
moved from between them. “Thus the 
game proceeds until finally’ one player 
Femoves. the last petal and leaves: the 
“old maid” stump forhisor her opponent. 
Of course, the strategy of each game is 
affected by the chance numbers of petals 
It with, but for the purposes of 
‘we will assume that the 
5 thirteen petals. 
11 you were staring a game with the 
daisy of thirteen petals and 


1 player? anvwer 
rating are printed on page 141, 


NY performed his example in 
dans ten be pasion ile 
ut of it, as shown above, by eras- 
‘een of the figures and challenging 
to discover his multiplier. 
“cooked” Johnny 


slate. Can you 


uplicate Kitty's feat? 
If you are quick at figures you'll follow 
up the clues easily. ‘Turn to page 141 for 
‘your rating. 


a 


Do You Spot Clues Quickly? 
AN for a moment the determined 


iognomies of the Young Giants, 
team that carried off the First 


In the picture, 
wed according to their 
ages hey are exactly ait months apart 
increasing by half-yearly jumps from 
the frst to the ninth,” The total ages of 
the first five players equals seven eighths 
of the combined ages of the last five. 
Soubby is the smartest sixteen-year-old 
diamond strategist in town, 40 see if you 
can identify him from the information 
at hand. To see how you rank as a 
deductionist, turn to page 141. 


Can You Find the Right Words? 


ee ait our speed 
let the springs of industry 
hen th 


slake your thirst. 
Cen Ta empets the a's omy by 
ing in. the blank spaces appropriate 
‘ord ending with “ant 

‘You are possessed of a generous 
vocabulary and a faculty for quickly pro- 
ducing the words which most aptly ex- 
press your thoughts, you should solve 
this without much” mental agitation. 
‘Turn to page 141 for your rating. 


What Was the Correct Time? 


'N A recent holdup a bullet struck 
the face of a clock, hitting the exact 
‘center of the dial, driving the post. of 


hour and minute hands through the 
works and instantly stopping. the 
clock. ‘The hands were fixed ina 


straightine, though not as shown above, 
for itis evident that a corree not 
indicated. Tt is assumed that the hands 


spn about after being welded together by 
he bullet. 

Tt proved quite a problesn for the au- 
thorities to prove what the exact time 
must have been, not neglecting the elew 
provided by the tecond hand, and assum 
tng that the three hands were running in 

perfect cobrd Can you do it, too? 
Time yourself, then find Your rating on 
page 141. 


A Test of Organizing Ability 
HIE figure below, taken as a whole, is 
composed of three similar squares, 

Each of the four sections into which it is 
divided is likewise composed of Uhre 
similar squares, 
Itillustrates 
how a planter 
bequeathed 
his land to four 


treatin 

exactly 
alike, Now, the 
total 


the big tract 
was the same 
of fencing 
to the see= 
How many 
ie planter leave 


visually and ongusian the factors of a 
ee 
ance 


‘Sam Loyd, author of these entertain- 
ing and instructive tests, is the worl 
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When Your Wife Learns to Drive 


Gus Gives Some Pointers for the Woman Motorist 


rage that. morniny 
Ws quit. be 


arage men were startled by 
eras, followed 

broken glass. Dro 
rushed for the d 

the garage a car had rammed 
into’ the rear of another car 
parked at the side of the road, 
Ihe force of the eal 


tire rack on the parked 
‘ow you'vedoneit! Didn't 
I tell you to put on the 
Fake?" the owner of the ear 
was shouting, hopping about 
ewitedly. 
Wife was still sitting 
behind the wheel. “But I did 
put on the brake as hard as T 
could, Dick,” she protested. 
4 n't hold!” 
Guus, who had been examin- 
ing the brakes, now walked 
around to the front. “Your 
wifeisn't to blame, Barnes,” ke 


vealittle asserted po 


‘OW I suppose we'll h 
‘peace and quiet around 
Gus Wilon grumbled to his you drove through that 
partner, Joe’ Clark, as’ the 


t's got to be fixed sometime, hi 
But Gus was doomed to disappoint- 
ment, for the next moment the two 


By Marin Bux 


ly.“ 


1e brakes did slip 
because the brake 


down the and. whi 


ire, I know it doesn't.” 


‘but that on 


Barnes, 


What Was Wrong with Spratt’s Car? 


JS THE December iste we published a story detaiting 
the troubles of Henry Spratt with a secondhand autor 
‘mobile in which he and bis wife had started out om a 
We offered a prize of $25 for the best letter 

th Spratt's car and telling him 


Kansas, wins the prize, 
jonsye car was leakingr and 


‘The vacuum tank float in 
‘many contestants demonstrated their knowledge of auto 
indicating this as the source of trouble. 


in a thousand years! It makes no 
latter finally stopped hammering on the lining is wet itdoesa't hold near so well ference what I tell her, shed 
der of his fivwer. A truck had side- as when it’s dry 7 


the opposi 
wiped Joe's ear on the way to the Model 


* admitted “Is that so!” snapped his wi 
you've got this tin 

the shock of the accident. 
ve, whoww fault is it? You just keep 


in an attempt to stop the family 
scrap that threatened to devel 


ss exactly 


had recovered somewhat from 


“If 1 e 


Tn 


the first place, In 
you haven't any 
‘your back and as you are not 
So tall as your hnisband, you 
‘can't reach the pedlals properly 
‘or push them hard enough. 


“PT HEN, i's always bad 
pe for a man to try 10 
teach Ids own wife how to 
drive. No wife likes to play 
the dumbbell before her hise- 
band, 20 abe won't admit. she 
doesn't understand everything 
hie tells her the first time. She 
makes mistakes, “He becomes 
impatient’ and. sarcastic. and 
thea ison Bess ft be 
cause a man happens to be & 
foot driver hineef is ‘no 
gear- \ (Contnned on page 142) 
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Practical New Aids to Motorists 


Syphon Oil Bottle, Gripper 


Mud Hook, Socket Wrench Set 

and Other Handy Time-Savers 
3 

|r] 
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“No one could make 
Stradivarius violins 


by mass production 


” 


Thomas A. Edison now 
answers a questionnaire 


7 ROM his laboratories 
‘Thomas A. Edison has 
from time to time issued 
questionnaires. Now, 
he has consented to be- 

come the interrogated—has agreed 

to lay bare his half-century of ef 
fore to give the world perfect Re- 

Creation of music. 


In plain, untechnical words, Mr. 
Edison here tells how he has ma 

marvelous musical instrument with 
all the painstaking care and indi- 
vidual detail of a Stradivarius Violin. 


The questions asked Mr. Edison 
were: 

Ques. Do you take advantage of 
the economies of mass production 
in the making of 
your phonograph? 
“Anz, Teonsider the New 
ion “Phon 

fot 2, machine to be 
made in the mannee of 


Ques. Isn't it pos- 
sible to make in- 
struments of stand- 
ard quality by mass 
production? 

PMs a ae 
Se mrcebane 
eee 


The NEW 


nd 


struments are concerned canbe offered than 
the vain efforts of win manufacturers te 
tnake wlins of Srradivarue quality by mase 
Production or although evy aro the 
meromeny maybe exactly aie at sey 
lee thee i the individual human touch, 
there Ls bound ca be © satacea to ome 
ality 


Quer, How can the layman cell 
the difference between ono- 
graph made by mass packs ion 
and one made by craftsmen? 

fa Anvone i att be 


‘something 
better; may even excuse distorted tone fot 
‘Bue when 
onograph turned out in quan 
by side with’ 
rk has played 
instantly 


want of a superior instrument. 
nary i 


Ques. What do you considet the 
truest test of phonograph 
There is po. measure of tone 
mparton perween the 
her phonograph, 
ave 


1 tee 
ww Edison and 


phonogtaphs 
fedented. 

Ques. How 
would you 
describe 


Like @ Crafic- 
amen of some old 
id guild, like 


EDISON 


PHONOGRAPH 


7 


the tone of the New Edison Phono- 
graph? 
ius Te is sheer nonsense, to speak of the 
lone of 3 plonograpi or of its resonan 
[hovowrazh should have no tone offs own, 
i inseramene shouldbe only a mettum of 
ReCreation. Obviously you shouldbe un 
conscious of fe and hear only the beautiful 
inuste te ReCreates, 


1 worked for five years and spent more than 
{83,000,000 in experimental work. tn remove 
‘any false tone from the New Edison, Even 
when I, myself, was 

Tid noe stop chere. T 
Faison be submitted pi 
side by side comparisn 
whose per 

Bering music critics could detect no differ 
‘ence between living and Re-Creation 
formance: fe 


with living. arts 
rmances had been recorded.” E 


Why There NEVER 
Can Be a Better 
Phonograph 


After all, the phono 
‘one: purpose—to. Re 
| insertmenc with human reality. When 
| a'phomograpih does this, nothing more 
| Can’be asked—ie has reached perfec: 


anh serves but 


‘Thar the New Edison Phonograph 
pehigves this fama theory nor 

ful expectation, "During more 
than sooo tests in Carnegie, Hall 


Hall, B 
and in th 

‘who sang or played. before 
"pubic direct comparison 
srith the New Edison Phonograph 


nent musical crities who attended 
ible to de- 


tha the New Edi 
literal uelity and in a way. that 
baffles rhe keenest ear in the effort 0 


joy seithout interruption 
2 complete concert ut 
‘ine double-faced record, 


‘The New Edison has 


oF 


* 
WATCH FOR OTHER QUESTIONNAIRES BY MR. 


EDISON 


© Tai seat on = radio, tool or ol burner advertisement signifies the approval ofthe INSTITUTE OF STANDARDS. See page 
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What every garden needs 


'S your garden merely a growing place for 
grass, trees, flowers, or vegetables? Does 
it offer you an inviting place to rest ? 

‘The whole family will use and appreciate a 
comfortable garden seat. It is so easy to make 
‘a garden seat that no garden should be with- 
‘out one or more. Stanley Plan No. 21-E gives 
complete details for making such a seat. 


—7 


Confidence in your tools will make any job 
more enjoyable. The amateur user needs good 
tools even more than the professional. Stanley 
‘Tools can always be depended on, as nearly 
every American carpenter knows. Thousands 
of manual training instructors use Stanley 
‘Tools in their classes. The Stanley name on 


° The best tools are the cheapest to use 
Ask your hardware dealer 


@ tool is your assurance of durability, correct 
design, and right “feel.” 

‘You can buy Stanley Tools separately and 
so collect your own set. For your convenience 
in buying there are also complete sets of 
Stanley Tools in chests at a wide variety of 
prices from $15 to $95. Or there are assort- 
ments in strong cardboard boxes containing 
directions for making your own tool chest. 
Price $5.00 to $20. 


‘Your hardware dealer has Plan No, 21-E as well as 
‘other Stanley Plans for making useful articles, or he 
‘can get them for you. The plans cost only 10¢ each. 
‘Ask him also for Catalog No.34-E which shows the most 
‘complete line of woodworking tools on the market. Tt 
is free. If he cannot supply you write to The Stanley 
Works, New Britain, Conn. 


STANLEY TOOLS 


© This seal on a radi, tool or oil burner advertisement signifies the approval af the INSTITUTE OF STANDARDS. See page 8. 
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New Uses for P/astic ‘Paints 


Building an Ornamental Fireplace without Masonry— 
A Treasure Chest—W alls and Cetlings—Other Novelties 


8 A RESULT of Eleanor's i By BE. M. Oren ‘The first thing T made was the fr 
fence, we had redecorated for which I had eng sera ube 
vals aid celingro tres of the rush marks owing and then ascothing he basement ‘can explain in 

it house with rough heel of diagram (page 70) how this was made 
texture and color effects the hau. ‘The monastic texture was made much easier than a 


journal ran ony and the the frame wa i ew the 
Texture was obtained. with a wall and covered with gypsum (plaster) 
eodicary stipping bres. watiboanic erin (Dar 
PAT bad plaomod to Ga jee roe a this "Newt th Sats of ta wabostl sine 

arte ham we derorate the oer tere reinforce with tip. srg aie 

pare 
the First, 
the joint ‘was “buttered with w thick 


fastic paint. But between, writin 
tic this, Eleanor 

dest in our living 

8 fireplace. So we made one—with 

Plastic plot. ‘There ism pletore of it on 


‘Touching up the keyolen of the treasure chest with black. 
‘The lock platen, hinges and teape ave of plate pant 


How we accomplished it I told you in 
cle inthe da ref 


mixtureof plastic paint, ‘Then the 
fabric was pressed lightly along 
the joint. Next a semiflexible 
putty knife was drawn down the 
joint with sufcient presure to 
force the plastic paint up throu 
theme ntetabr, Ne bos 
then were “spotted” with plas 
tie paint. After the whole had 
dried, the joints and nailheads 
were lightly, stpapered. 


seNan to do all this we used. plastic 
in white powder form, 


that ie Rough ab, the point store, It 


ith water, first. ‘Then color is Tica “sith 
ither mineral pigment or good oil plastic Faint 


color, until the desired shacle is reached. 
‘A large brush, such as a Dutch ealcimine 
Innush, is used to apply the plastic paint 
‘on the walls, While the plastic paint still 

tacky,” the rough texture is developed. 


xc. Que would hardly attempt to plied over all 
is fre in it, because it has no chim- a stippling brush. A sare 
‘The back of a kitehen spoon was used to ‘But it docs add materially to the was dragged lightly dawn the surface to 
develop the Spanish texture. ‘The Halian appearance of our living room, and it was flatten some of the stipples. Keystone, 
texture was developed by leaving the more than simple to make. cornerstones and (Cuntinued on page 
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in brine colors 


Buucprints wien 
‘an se 


omantic model, 


which requires 
Title technical 


FTere Is a Ship Model 
All Can Build 


This Colorful Viking Vessel Is Easy to Make “a Is 
Inexpensive—The Materials Cost Two Dollars or Less 


Gothmund spake: 


““Sueift heels lie hard by the land, 
(Mast-ring harts and m 


Piflee 
‘Bal out in Sogn are seven thousand. 


amen ise 


eel Helio th atl dey 
er ADI POEM 


He is rich 
|. His hall is replete 
with gold, fine fabrics and great treasure 
of other lands, but his odal is small. 

‘Therefore on this day he gives one of 
his skutas or dragon ships to his son Lief, 
telling him to go forth and carve fame 
and fortune for himself, 

Lief, eager for the word like a mettled 
stallion, gathers around him seventy of 
the young men clamorous to follow hit in 


A. McCann 


By Carr. E. 


return with gold and wives. 
“Liet's ship was a war” vessel, 
juishable from a merchant craft 
her longer lines and ornamentation. She 
wasealled variously a skuta, a long-ship, 
{rayon ship, or long serpent. Her ex- 
length he breadth 1634 
id the displacement or weight with 
Sittings about 20 tons. 


worthy. Her object was, 
sail, to strike swiftly and 
withstand the knocks of an en 


‘was not only useful 
cceedingly decorative, with i 
is black and gold color scheme, 
Unfortunately, we eannot ourselves go 
visiting and raiding with Lief, 
authentic data available we eau build a 
rode of such a vessel as he used. ‘Those 
Jo care to fallow carefully the instru: 
tions given here can make a dragon ship 
model without much difficulty’ and with 


lite or wocexpenne, “Even if al th 
fials and paints are purchased, their cost 
should be well within two dollars, 

‘The main dimensions and details of 
the long-ship or war vessel here described 
fare based on the actual Viking ship which 
‘was discovered in 1880 lying in.a tumulus, 
of grave mound, at Gokstad, Norway. 
‘This ship is preserved at the University 
Museum, Christiana. Some details 
our model are from a merchant ship 

erg and others from the 
‘well as from the Bayeux 
tapestry aid the Eddic Sagas. 


[ES proposed, however, t 
‘construct that, 8 
the correct wsions and appearance, 
any reasonably handy person can make the 
model from easily obtainable materials 


ike the building of the model still 
Cp es 
with full sive drawings of all the 

ida complete list of materials, 

py sending 50 cents 


Porvian Scusce Mostuny for Blue- 
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prints Nos. 61 and 62 (see page 92). 

jow to work! Instead of laying a keel 
and on it erecting stem, sternpost and 
ribs and to these building up the sides, 
plank by plank, which is tedious and 
Uifficult work, we take a piece of 4-in. 
three-ply wood 2014 in. long by 6 in. wide 
and from it eut our keel, stem and stern 
‘none piece. ‘This we shail eall the center 
piece. It is shown on page 88 and is 
indicated by the heavy outline on blue- 
print No. 61. 

‘Those who have not a fretsaw will be 
well advised to buy one, as it will be 
handy all through the work. It should 
have at least a 12in, bow and may be 
purchased at any hardware store, with 
hades, for about.a dollar. However, thi 
and the other pieces ean be cut with a 
much cheaper and smaller coping saw. 


BIEPORE we go any further, it will 
bbe noted that the ce 
‘extend well into the body. of the 
vessel at the bow and stern: these 
{wo portions lie under the fore and 
ater decks, which are built up solid. 
‘Thowe who'prefer and have the aki 

‘away these corners of the 
eve to an even curve and 
later up the bow and stern 
lockers "and “decks: indeed, this 
method is rather better, but is more 
trouble. If you do this, the eorre- 
sponding corners will also have to be 
cent away from the side blocks, which 
‘are to be described next, leaving the 
boat hollow from end fo end.” Re- 
tain sufficient wood at the ends for 
sluing and nailing, 

Next to be made are the two side 
blocks, which form the body of the 
bul" Hach plee is designed to be 
made from a piece of 34-in. pine or 
other soft wood glued to a piece 134 
in. ‘thick. ‘These. thicknesses are 
easily obtainable from any lumber 


‘The planking ls represented by scoring lines with a 
Jnckinfe and cutting long sallow grooves with a ise 


dealer. One solid piece or layers of other 
nesses will serve equally well, pro- 
Jed their dimensions are at east 24 by 
hy: 10 in, eae 
On one side of each block mark the 
rofles for cutting. ‘These and other 
ines may be transferred to the wood by 
making full size drawings from those on 
page 88, or, more easily, from the blue- 
prints, where everything is given in full 
Seale. "You can trace the outlines through 
4 piece of typewriting earbon tissue, but 
T prefer to trace them first on to tracing 
paper because with this it is so much 
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easier to sce just where one is laying the 
plan. ‘Then, after the tracing has been 
pinned down to the wood in several 
places, the carbon paper is slipped be- 
tween it and the wood. 

‘The waste wood now should be cut 
away to these lines until the block will ie 
accurately on the blueprint or plan. ‘The 
blueprint shows the starboard. (right- 
hand) side: the other will, of course, he in 
reverse. ‘There is a slight difference be- 
tween the bow and stem ends. Here 
again the tracing is handy because it has 

«to be tured over for marking re- 

(On ‘the top edge of the 

blocks mark the outline that 


these Hines, but do not cut 
too fineat the extreme ends, 
because if the points are 
Dbruised and broken, pieces 
will have to be builtin to 
renew them. 

Holding ‘the blocks of 
wood while working on 
them is no trouble if one has a bench vise. 
‘Que should certainly have a vise for ease 
in doing most carpentry jobs. If, how- 
ever, one has no regular bench, it is 
worth while to buy a small iron vi 

may be clamped on to a table. In 

the aber of vine of ey Kin, Tg 

gest cutting a V-shaped notch in a piece 

St plank aad fastening it on to the table m 

clamp or hand serew to act as a 

‘ut a wedge to fill half the notch; 

id of a side block may be 

« hy pushing it and the wedge 
le into the notch. 


a 


On the amidship or flat side mark the 
sheet line; this isthe curve whic makes 
the ship higher at the bow and stern than 
elsewhere. Cut to this line, testing occa 
sionally with the try-square so that you 
do not get lower on the outside than the 
inside. "A saw cut or two down to the 
ak will help in digging out this eurve. 


Note that the stern is a little higher than 


the how. ‘The spokeshave is the hest tool 


How to ste cardboard templets for testing 
the shape of the side Blocks of the hull 


for this work. Lacking a spoke- 
shaye, one can make a good, sharp 
jackknife serve for this and most 
other tasks, 

Now lay’ the blocks on the blue- 
print or your own full size drawing 
fand mark on them the construction 
lines L to VII. Carry. these lines 
carefully right ‘around the blocks. 
From the body plan given on Bluc- 
print No, 61 or the diagrams shown 
Yithin sauares on page 88, make a 
series of thin cardboard templets. 
Mark on each the corresponding 

‘number. 
> rip a block by one end, 
bottom up, in the vise, oF 
with the fiat midship ide 
Face down on the table and 
proceed to shave away the 
‘outside until the templets fit 
to it, asin the upper illustra- 
tion on this page. Start in the middle 
and do not attempt to bring the 
block down to the templets, at their 


ong flowing I 
serving the long flowing lines 
sudden hills ‘or hollows 
‘enough stock on for sandpapering the 
surtace smooth. 


ALL wooden pee (blade 


when cutting that you hold the temp 
ata pad to tha al, ech at its 
corresponding construction station (I to 
VID) and with the keel and deck marks 
coinciding with the actual keel and deck 
lines. Be sure that you do not cut away 
anything more from those two lines, 
which vou previously marked and cut 50 


ong be roughly hollowed 
nese pieces can be roughly hollowed 
wore really betore they are glued to the 
centerpiece than after, ‘Therefore, 3¢ in, 
from tbe curved eget along the top and 
the flat side. make'a pencl mark.” Saw 
Alown (as sugested in'the small iivstra- 
tion on page 60) (Confined on poy 6 
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You Can Build This Armchair 


A Cross-Legged Seat That Is Remarkably Comfortable— 
Inexpensive to Make, but of Rich and Costly Appearance 


By Cuartes A. Kixe 


chair (A, on this page 
Roman chair (B, page 90) was mad 
number of pieces of wood from one 


ron rod. It 
chair, but 


that kind of chair, 
both feel that we 
found nothing more satisfac 


T don’t t 
agreed Jinn 


nk you co 
Mildred's hns- 


band. ‘are seldom ap- 
preciated, yet it seems to me 
that no chair is quite 40 easy to 
drop into 

“think,” laughed Val. 


rented 


“that the man who i 
the chair is a publi 
rand hope that 


ants of the Roman chairs which 
were common before the days 

f the Coens.” 

“L supposed they were a 
modern product,” “said Val. 
“What is the connection be- 
tween the Roman chair and 
these?” 

‘You had better not get 

‘started on the evolu~ 

‘of furniture,” warned 

Mildred, ‘for that is his par- 

ticular hobby and he will talk 

on it all night if he has the least encour- 
lagemer 

“Good!” ejaculated Helen and Val in 

cert. 
“That will be just fine,” Helen added, 


Fim 


to find them 
Bramere. Now, Ji we want you to 
tell us just what a Roman chair isand the 
process of its evolution to the folding 
chair.” 

“Well” Jinn 
of de 


Stes Laveen Asosapeead Soa 


and clumsy piece of furniture, which was 
pethaps the reason why, in its evolution 
to the Italian Renaissance, its shape (C) 
vwas changed in the direction of lig 
and economy of material. ‘Then it be- 
eame necessary to make a seat instead of 
merely shaping the legs to fit the body or 
to receive a cushion. 


nongh to, prod 
ications of the 


CEPTING the Italian p 
nost of these mouifi 
y hes, 

Phe type ree 
tention during the seventcenth, eight. 
centh and fearly nineteenth ce 
which saw the ine 
furniture. ‘This explains why you do not 
sce the type in our early American picees. 
Designers and cabinetmakers gave their 
attention to styles favored by reigning 
houses or the styles of designers and 


motive, though in some cases it was 
suggested, 
“'Tthas remained for modern fh 


ss-legged 
chairs, 
‘are often 
used in fine homes, 


ia types, 
Where the rough 
plastered or plas- 
tie paint | walls 
form an ideal 
backgrou 


lapted to 
Is. For 
example, look at 
this 


reached into his 
cout. pocket and 
Prodiced sketch 
tie companion. In 
it were many orig- 
inal sketches and memoranda of fur 
‘ture, including the drawings for the chairs 
marked F and G (pages 90 and 
“While the ero: 


the method of fastening the rounds with 


Lolts and screws (Continued on page 90 
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ns 


Picture? 


What’s wrong with this 


7 


4 


A 


John and Mary have started on a day’s picnic. But with the hard luck that has 
followed John he has just got nicely started when a front tire goes flat. 


[OST of the readers of Popular Science Monthly will know what he 
is doing wrong. ‘The picture shows him wrestling with his punctured 
{fo patch it with a piece of rubber and some cement. 

an hour or so—and when he does get his tire back 
thousands 


crn: 
Te will ake him half 
‘on the wheel and the weight of the car on it he may discover, like 
of others, that his patch 

go through the same sweaty performance again within a few miles. 


‘The readers of Popular Science Monthly have helped John and Mary in 
many of theie ‘iets. If they were there they eat ‘John to stop in 
the next town at any place where auto supplies are sold and get a Shaler 
5-Minute Vulcanizer Outfit so that the next time he had tire trouble he could 
make a permanent repair in a few minutes that would last as long as his tube. 


Complete Outfit Costs Only $1.50 


Any tite repair man will tell you that to make puncture repairs last you must 
VULCANIZE with HEAT. ‘Thac's why more than four million mororists 
use the Shaler 5-Minute Vulcanizer. It’s the quickest and easiest way to fix 

wunetures and make repairs permanent under conditions that would soon 
E for insance in Balloon Tiees, ‘The Outi inclodes 
‘Vulcanizer and 12 Patches—Patch and Heat Units—ready to use—only $1.50 


loosen any cemented pate 


(alitele more in Far West and Canada). 


THE SHALER COMPANY, Waupun, Wis., U.S.A. 


loesn’t hold air and it may be for him to 


gy ca ohh winmes al 
Fats aso which winners 
Contest closes June r, 1927. 


Aaddeess 
"THE SHALER CO. 
‘Weupun, Wisconsin 
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What My Shop Has Taught Me 


How to Keep Bench and Tools in Order and Run a Lathe 
with a Salvaged Motor — Hints on Homemade Furniture 


(0 MANY beautiful, 
useful articles can be 
maule with a few tools, 

fromarouglsh 

of wood, th 

understand 


desire to build 
things began early.” As a 
boy’ of fifteen years, I 

look to constrict a 
two-car garage for a friend, 
While {had litte help in 
the framing, the rest of the 
work I accomplished all 
fone. T shingled the roof, 
clapboard the sides, hung 
the doors and windows and laid a 2. 


plank floor, Even today when I happen 
{o pass the property with & companion, 
T take pride in sa; 


that garage over there? Well I 
built ft myself when was a ka in grain 
mar school: 

‘Atter the garage was, completed, I 


‘of the cellar at 
bench and have 
‘rom that day to the 


‘Two. toy rockers, & clother rack snd 
‘his made for the author's baby danghter 


xy hobby has been my workshop. 
t begin to list all that has been 
accomplished or tabulate the amount of 
money that has been saved through 


hhas required 
gluing up, or a table leg has suffered a 
blow.’ Perhaps the tea wagon has been 
left in front of a drafty wi 

varnish become so checked 
he refinishes 


been found th 
wanted here and there. Then there have 
always been new things nected that could 


commercial equivalents could be bought. 


Me. Stewnd fo 


By HAROLD P. STRAND. 


‘To derive the utmost pleasure from my 
bby, I have found it essential 

tan orderly shop. It is no fun to go to’ 
bench for an ev work with your 


good plan 
ng up after the 
ow have to quit 

the next day 


al place tells of 
‘A mislaid or lost tool. ‘The tool chest is all 
right for tools kept to meet unusual neesls 
‘and for small odds 


all his working implements tucked away 
est. 


‘To do good work, keep your cutting 
tools sharp with whel and stone, Sharp; 


arpenedd 


the 
ot do accurate work. ‘The saws f have 
are the my workshop: On 
avs belonged to 
fan. and it holds its edge and cuts beat 
tifully. 

1 find it necessary to have a pair of each 
of these saws: Itip saw, coare atid fine 


heeatse on par- 


peal to se for 
each operation. 
‘Two saws, even 


bie workshop at Malden, Mass. He is rubbing down an old 
esi which has jut been festored. Note the bench toot rac and lathe 


‘way with Tittle 
through a solid, dry 


nered file ula gay se are 
ispensable, ‘The | saws 
themselves are kept ang: 
ing up when not in use, s0 
nothing can cross the teeth 
aul ruin the Keen points 

Tt is a good plan to rub 
atta often Germoace ie 
a while to keep the damp- 
ness from rusting them, 

ig whel I used for yeare 
plane 
Is was one I made of bicycle 
parts. ‘The crank hanger 
drive, with the regular ch 


cellent. pulley, Thi 
aking te final drive 
shee shaft. ‘The whole 
iy was arranged in hardwood 
frame with a seat fr use while pedal 


made a successful job of the 

‘This motor was a wel- 
T have belted it toa 
which formerly was 


Continued on page 02) 


operated by foot 


ie asi abit and ian 
fabogany. A” handed 
‘Sdercher inshowa atthelefe 


Home Workshop 
Chemistry 


Simple Formulas that 
Will Save Time 


mply ersing 
prints in various salt solutions. In this 
process the main consideration is absolute 
cleanliness. All possible sources of pollu- 
tion must be removed and the prints must 
be washed thoroughly in plenty of water 
after being removed from the hath. 

As a rule the photos must be bleached 
before they will take the stain, especially 
those types of stains which ean be made 
at home, A bleach may be made from 
igeain cupric chloride in 100 ec, of water 
(or a teaspoonful of the salt in a glass of 
water). As soon as the image has faded 
almost completely from 
washed in water and placed 
solution or bath. 

I r 

otassinm bichromate 

Maken saturated” 
solution of the 
‘salt in water. 1 

ne part of th 
solution add four 
parts of water 
ind two oF three 
drops of 
chlorie 
each glassful of 

ixture, Th 
isa rapid bleae 
but it has onedis- 


prints are, at tin 
yellow. 
‘Alter bleae 


tinged a sight 


,. wash the print in water. 


tine to remove the 

A deep coppery. 

places that were black, while the whites 
perfectly white, wher 

died in 


10 drops of dilute sulphuric 
‘of water, or a half teaspoonful of the salt 
is placed in a glass of water and the acid 

is added. Leave the print 


A pleasing sepia tone is obtained 
lr way by using a bath made by dis- 
if one gram of potassium oxalate 

in 225 ce. of water, or 1 heaped teaspoon 

of the salt in a glass of water, 
‘A very dark redilish brown verging to- 
wards black is obtained by bleaching, 
ng and placing the print in the fer 
rous sulphate mentioned 

washing and transferring it to 

bath. 

‘Ali these processes stain only the black 

wr shaded portions. The whites are not 

fluenced by the staining action. Old 
photos can be used just as well as new. 
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Shifter position 
(down) for right 
hand ratchet. 


“YANKEE” / 


Ratchet Bree 1/ & 


No. 2100 


Shifter position 
(up) C04 lett. 
hand ratchet. 


a glance 
shows whether 
on ratchet or rigid 


WITH the “Yankee” Bit-brace you do not have to try the tool 
this way and that to find out which seay the ratchet is set. 

A glance tells the story: with ratchet shifter centered, the brace 
is rigid. When shifter is down, the brace is on right-hand ratchet; 
when up, left-hand ratchet. 

‘You change the ratchet adjustment at a fingertouch—and you 
see what you are doing! 

The “Yankee” Ratchet is famous for its easy action, Smooth, 
silent, powerful! Chuck is quick centering, accurate and will not 
loosen in work. Hard Rubber Handles do not warp, shrink, crack 
nor-bind. 

‘Try the “Yankee” Brace at your hardware dealer's. You will see 
the economy of owning the finest tool of its kind. Ask him to show 

+ you the new “Yankee” Bit Extension 


Some Other “Yankee” Tools 
Screwdrivers tomate French Deis 
Se Rice ap Weectes 


Ritchet Breast and Had Drie 
Dealers Everywhere Sell “YANK! 


“Yankee on the fou! you buy met 


for FREE “Yankee” Tool Book 
‘This interesting little book is forall lovers of fine Tools, Tt tells 

just what you want to know about all the famous.” Yankee" Tools 

for making work easier and quicker. 

Noxmut Bros. Mro. Co. Purcanexoina, U. 


“YANKEE” TOOLS 


Make Beller mechanics 
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Easy Ways to Do Recessing Jobs 


Chucking Work Quickly in a Turret Lathe—Using a 
“Pull”? Cut to Avoid Chattering—Hints on Facing 


© IESE castings have 
to be said 
the machine” shop 
ts foreman one mora 


to young Harvey Smith, 

w original blueprint showed 
aastrigit hole, oo we reamed 
them all to ine, and, now 
the engineering ‘department 
gives me a blueprint like this 
(A in Fig. 1) and tells me to 
recess fifly of these pieces. 
You'l have to hold them in-a 
four-jaw independent ehuck or 


set them on lug on 
faceplate 0 the insid 
will run true. See what 


‘ean do to hustle the job out.” 
‘The foreman walked away 
and Harvey. looked doubt 
the blueprint, Tt 
for a recess }é in. deep an 
Jong, inside' the prev 
reamed hole, ‘Then he picked 
up one of the pieces, which 
‘were of cast iron, unfinished 
side and faced only on one 


Stood there thinking it over, Mr. Grimes, 
the efficiency engineer, came along. 


“Anything of interest this 
morning?” he asked cheer 
ful 

“Not much,” the young 
machinist replied, “only the 
foreman just gave me the 
job of recessing these cast 
ings that have already been 
‘bored and reamed. I've got 
to get. the recess some- 
where near concentric 
with the other hole,” 


going to 
inquired 


Ido the job. 
will use the four. 


By Aunerr A. Dow 


I vould, iy fo tum 
upa Tight size 
Be ‘continued, “and fit 
to a sixteen-inch faceplate 
and then rig up some clan 
| to hold the: work ido it 
the other way, and it would 
take me two or three hours 
to get started.” 

“Why don't you do the job 
th irret lathe over 
ted Grimes. 
four-jaw chi 
already on it and I ean tell 
you a faster way to do the 
work than either of those you 
have mentioned.” 


TT HE caincer ade a quick 
exp _aisnatry ake (Fg) 


snd chal ine 


Harvey pointed to 
on the bench. It was similar to B, Fig, 1. 


and pat it in b e 
turret, Slip your casting A 
on to the bar and move the 


turret up until the work is up against 
face of the chuck ring up your chuck 
jaws independently to grip the work and 
then pull back the turret, out of the wi 


go right ahead and machine 
the recess.’ 

“That's a great scheme, 

Mr. Grimes,” exclaimed 

enthusiastically. 

you ean apply 

“a to other jobs 
nd then 


“Ts there anyth 
lar about the way 
Tie" (Coninued on pope 100) 


Ma S¥ time-saving shop 
ideasare contained in 
the continuation of the 
Better Shop Methods De- 
Partment, pages 98 to 103. 
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“As the twig 
is bent” 


If you've “been through the mill,” 
you know what it means to a young 
fellow to start with the right tools. 
There isn’t anything that'll help 
him more than a set of fine preci- 
sion tools—Starrett’s. Give him a 


Starrett Apprentice Set, No. 900. 


If you're just beginning, here are 
the tools you need. It’s a kit that 


Starrett are Set No. 900 in you'll be proud to show any man, 

a some folding leather case 

contains a 6 inch Combination _ because they’re all Starrett’s, the tools 

Severe cones Canter Bunct 6 ‘ . 

inch Flexible Steel Rule, Cente. that two generations of American 
» 4 it 4 th Out- 

Taesnd Minch inde Calipers ein ctaftsmen have accepted as the 

solid nuts, and 4 inch Dividers with 


solid nuts. standard for quality and accuracy. 
This St and the Searrext Book for Machine THE L. S, STARRETT CO. 

ints” Apprentices, Volume I of the famous World's Grete 

Starrett 4 fellow a fying war, Merce Hace Uncle 

‘Ask your desler. And write us for a free ‘Ste TaperStandard for 

copy ofthe 352-page Starrett Catalog No. 23°W." mow MASS 


—— ee 
Use Starrett Tools 
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Love Sends Convert 
to Pipe-smoking 
on Tobacco Hunt 


Of course a young man in love will do 
anything to win favor in the eyes of his 
Tady fair. And. pipe-smoking seems to be 
fone of the credentials that admit young 
‘male America into the graces of the fair sex. 

But while smoking a pipe seems to solve 
‘the feminine problem, finding the right 
tobacco evidently is the male problem. 

Probably that is what prompts such let 
ters as this 


Yours very truly, 
(igual) David Prondnan, Je. 


Lot us send you 
free samples of Eilge- 
‘worth #0 that you may 
Dut it tothe pipe test. 
Tf you like the vam- 
pies, you'll ke Eage= 
‘worth "wherever amd 
whenever you buy 

for it never 
changes in quale 
ity. 

Write your 
‘name and address 
to Larus & 
Brother C 
1OP 8. 21st 
Richmond, 

We'll be 
ful for the name 
of your tobacco dealer, (00, 

them. 


sand addres 
ifyou care to 


Ready-Rubbed are packed in small, pocket 
size packages, in handsome humidors hold 
if © pound, and also in several handy in- 


Tobacco Merchants: If your 
obber eannot supply you with Edgeworth, 
Tarus é Brother Company will lady send 
‘you prepaid by: parcel post a obe- oF two 
dozen carton of any size of Edgeworth Plag 
Slice or Edgeworth Ready-Rubbed for the 
same price you would pay the jobber. 

ANTE eee ee Ease, 
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' 
New Uses 


plaque (the rectangle with the Tion on its 
Zeathed down with Whe thangle'aed the 
noe ‘mith the 
wile was aon to dr % 
next step was the application 
tha Row ka tho dlates and dls Acuroste 
ithe two tp enternes ad oat near 
© fireplace on a line wit 
the clara, ‘Those trove sade with Ge 
colored’ plastic paint applied “through 
Stencils bought at 


stones with a.com 
mon file bent at 


Next the 
Et 
papered _lighth 


with No. 134 sand- 
paper to remove 
rough, edges, A 
mix of a half pound each of rottenstone 
and size was made and applied with a 
Duteh calcimine brush. As the mix was 
applic with the right hand, it was wi 
ith a soft cloth held in the left. 
it stayed in the depressions and joints 
but was wiped off the high spots, and 
gave the whole the rich finish of old 
stones. ‘This completed the job, all but 
coloring the lion in the plaque which was 
done some days later, wit 
(artists oil color), wiped partly off 

Now to return to the decoration of the 
other three rooms and the hallway: 

‘The furniture in the bedroom that 
Eleanor, and L share was given to us by 
Eleanor's mother, who had it asa weddiny 
sift rom her mother. 80 it is quite ol 
‘The design of all the pieces is heavy and 
substantial, more English in character 
than anything else, so we decided on a 
rough texture adapted from those found in 


for Plastic Paints 
as tarease 


English cottages and a shade of about 
Trach tad for the 


color, Of course, we 


test panel on walle 


‘water and then 
filled such cracks 
as there were with 
‘the cement that ix 
used in the applic 
ation of plaster 
wallboard. 

Yellow ochre 
was the color 
mixed, first with 
water in a separate 
pan, and then with 
the’ plastic paint. 
The mix was 
brushed on to the 
wall i 


Tish. texture was 
produced, with a 
4-in, semiflexible putty knife. This was 
‘drawn over the wet paint in such @ man 
niet that welts appeared on either side of 
the knife, the extent of each sweep being 
about an eighth circle. 

"The material for the ceiling was mixed 
about two shades Tighter than that for 
the walls, for a ceiling of the sume shade 
would. have appeared darker than th 

in the fmshed job. The ce 
fextire simply was brush, texture 
the paint was brushed om and left as was. 


UNTOR’S room was next. Tt originally 
had been decorated with ealeimine, 
For a sturdy up-and-about youngster, 
Joni jot of considerasion for walls, 
‘They were in virtually perfect conditi 
and all we had to do to prepare the s 
{ace for plastic paint was to wash the cal- 
imine off and let the walls dry thor- 
oughly. We felt that Junior would most. 
“appreciate a gay and cheerful color, 30 we 
decided on salmon. And ye also felt that 
‘a novelty texture would interest the 
‘young man most, so we chose a finger 
Scroll, which is developed with the tips 
ee ; 
‘0. color our plastic paint we used 
lrnt enna, and ello etre Ta 
portions. ‘The paint then was brush 
fn the walis im the ‘sual manner and 


ceiling was finished in a lighter shade and 
in the brush texture. After the walls had 
thoroughly dried, the few too-large welts, 
that had turned ‘up from under the tips 
(of our fingers were sandpapered. 

‘This left the guest room and entrance 
hallway. ‘The guest room had wall paper 
‘on the wall. ‘This was removed and the 
‘walls were treated as they had been in 
Eleanor'sand my (Continued on page 79) 
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Plastic Paint Decorating 
(Continua from pave 75) 


room, ‘Thé texture selected was a brush 
fnigh and gray was the color chomen. 
‘o get our gray color, dry Sweis 
black, was mised and added to the white 
plastic paint. T have since learned that 
Uy lampblock enw be weed SHE bu fst 
mixed with alcohol to cut the grease 
‘A plain brush texture was used on the 
walls of this room, 
Our entrance hallway was the next 


really is simple to pro 
Every step in its developmer 

shown in onie of the illustrations except 
the blowing in of the greeaspar—a sand 

Florida's bea 

the plastic 
ina to appro 
‘was applied to the walls and 
stippled with @ stippling brush. Next, 


How the Beplace framework is built and 
Covered with walboard ready for Brishing 


eenspar was blown 
¢ powered materi 


laper 
1's trinngle 
‘making. the 
the surface in such a way as to smooth 
lown most of the stipples; the pits that 
4 completed. the effect of true 
travertine stone. After the wall had 
thoroughly hardened, it was sandpapered 
with No. 11g sandpaper and the stones 
were marked off as on the fireplace. A 
coat of size completed the job. 
‘his effect was carried all. the wa 
to the ceiling, which was fin 
Dreush texture and 


the one used in 
fireplace—was drawn across 


revlecoration 
by no meat 


through with plastic pai 

"The frst idem had 
tration in the 
‘our Sunday newspaper. illustration 
was from some movie and showed a 
pirate on a sea beach, standing beside an 
‘old irass-bound chest, evidently a treas. 
ture chest. The chest was picturesque and 
T knew that one like it would be a good 
‘ornament for our living room or hall. 
cedn't go into detail about the actual 

of the box. but after it was made, 
it was necessary to, treat all the joints 
with the same reinforcement used in 
Duilding the fireplace. 

‘The next (Continued om page 81) 


point of attack, We selected finish of | 
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“I Wonder How He Knows 
So Much!” 


How many men do you know who surprise vou by the wealth of their general knowledge 
‘and information on all sorts of subjects—history, biography, travel, politics, business, 
Sports, anda thousand other things? If you were to inquire, you would these 
mea make a habit of consulting an up-to-date Encyclopaedia. Here they have access 
to the knowledge of centuries—concise and plainly stated, easy to grasp and remember. 
Through the constant use of the Encyclopaedia they are familiar with all the things 
that people talk about. 


Get Your Facts from Nelson’s 


Every subject on which man woald be 
‘oat of ten, the information you want 
‘of Nelson's Loose neyclopacdia, 
‘and necessary 

Because ofits patented loose leaf device, Nelson's Loose-Leaf Encyclopaedia can never 
grow old. It {always new and up-to-date. It covers the entire field of knowledge 
from the daven of civilization to 1947. Every six months, new pages (250 or more) ate 
sent to every subscriber to take the place of those that have become out of date. This 
method keeps Nelion’'s Encyclopacdia accurate, reliable, and up-to-the-minute in its 
information. 


‘THE BEST ENCYCLOPAEDIA IN THE ENGLISH LANGUAGE, 


Nine times 
ithe exception 
‘are detcient in this important 


ELSON’S 
Pa Perpetual Loose-Leat 


—ENCYCLOPAEDIA- 


& Research Bureau for Special Information 
FREE Educational Reading Courses 


A. Reader's Guide to Nelson's Loose-Leaf Encyclopaedia, 
including. thirty-three courses on as many subjecte—from 
Aeronautics to Zoology—ie furnished without cost to all 
subneribers, ‘These courses are. declared by al 
‘authorities to be equal to a college course in each of these 
departments, 


FREE Research Library Service 
Bureau 
© REPORTS AND SPECIAL INFORMATION AND CORRE- 
very parchast of Nelso's seated to free membership {8 this 
I at any time jou are in doubt on any subject, old or new, write (0 this 
tive amurance that you wll prompily eceive the att obtainable 
ie aformation 


Bureaus 
Hiureau with the 
and most dé 


THE GREAT AMERICAN ENCYCLOPAEDIA 


Dedicated by Permission to 
CALVIN COOLIDGE, President of the United Sta 


NeLsé PETAL LOOSE-LEAF ENCYCLOPAEDIA the 
Reference Work, The Editoria-Chiel i Joha H. Fisley, Editor, 
‘The Canadian Editor is Sir 
Robert Falconer, President 
af the piven of Toro 
to: the European Editor f 
Si Heary ‘Newbolt. Th 
Sal of contibutors. in 
hides men. and women 
foremost in Scientic, Pro- 
fessional and. Public’ Life, 
‘who are themselves making 
story. 


‘THOMAS NELSON & SONS 


eR RE eS oe She 
Sao oie eer ie eee aT 
so diligation whatever on my part - 


Publishers Since 1738 = 
381 Fourth Avenue Mae 
New York, N.Y. ee saat 


Av. Copyright, 1927 iy Thomas Suan & Sone 
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inutes 


with Rogers brushing lacquer 


You give a shabby chair a new coat of 
brilliant color. Thirty minutes later it is 
back in the living room ready for use 


rs Brushing 
habby things 


Like a fairy wand, your brush of Ri 
Lacquer works magical transformations 
become works of art befare your eyes. 

Irksome preparatory work is gone. Expe 
necessary. Merely dip the brush deep into the rich 
“Rogers” color. Apply it freely right over the old finish. 
“Rogers” covers perfectly. Flows together in a smooth, 
lustrous coating. And then it 


Dries while you wait! 


Dries in thirty minutes. Dries in time for most urgent 
needs. Dries without laps or brush marks. Dries before 
dust can mar its satiny sheen. Dries before damage can 
come to it. Dries to a hard porcelain-like finish that 
wears and wears and WEARS; that does not print; 
that does not gather lint. 

There are literally hundreds of uses for this amazing 
new home lacquer in every home, store and building 
‘Adheres to unfinished wood, to metal, or any old 
surface. Anyone can apply it 

Dealers everywhere sell Rogers. Comes in cans ready 
for use, in 18 charming colors. Also black, white and clear. 

Besureto get the genuine Rogers in the “Oriental” can, 
the kind sold everywhere on a “Money-Back” Guaranty. 

DETROIT WHITE LEAD WORKS, Detroit, Michigan | a PR ye | 
Makers of Highest Grade Pins, Varnishes, Colors, Lacquers Our “Money-Back” Guaranty | 
‘aed rit re e's | 


: QGESFE. s S ‘cuthorned to efand the entre purchare peice 
NS Gia} at _ ofo distributed and guaranteed by 
a SET, SR Aca Worrs Lean avo Ciucn Won 


Couon Commas 


jence is un- 


BRUSHING 


ORIES WHILE YVOO WAIT 


LACQUER IT. NBIFO MINITES - 


BRUSHING 


LACQUERS 


ODRALES WHILE VOU WAIT 


SAFE * 


COMFORTABLE + 


~have lots of fun, too 


W/m 3 Harley-Davidson Single you 
can get to work and back, run er- 
rands, and ride around evenings in half 
the time you would spend on street cars 
or busses, And at far less cost! One cent 
per mile! On week ends and holidays 
‘you will get a world of pleasure out of 
the healthful outdoor sport of motorcy- 
cling. Itaddsa new joy to vacations, too. 


The Single is easy to ride and control — 
safe. Parks in any 2x8 foot space—conven- 
ient. Travels 80 miles on a gallon—eco- 
nomical. Powerful Ricardo-head motor. 


Easy to buy, too, Ask your HarleyDav- 
idson dealer about his Pay-asyouride 
Plan. Price complete with 3-speed trans- 
mission and full electric equip: $ 


ment, £ ob Miwaukes 2 200) 
Mail the coupon for literature. 


Harey-Davipson Motor Company 
DEFT. PS. MILWAUKEE, WIS. 
Big sales opportunities 
‘in open territories, 


HARLEY-DAVIDSON 


Sinqle 
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Plastic Paint Decorating 
(Continund from page 78) 


we did was to cover the whole box, except 
the Totton, with a thick coat of un, 
colored plastic paint. This was streaked 
and swirled with the brush to reproduce 
the grain and knots of old wood. After the 
paint had dried it wassandpapered lightly. 


EXT, slencile were cut in. comm 
stetcl paper for the Miges Ha 
ani looks, and Uns plastiopeint was pple 
ro the atenle with a 
lexible. putty ‘knife to. a thic 
about 3 in. To give these imi 
em anges and locks the eppearance 
of hammered iron, we tapped them at 
random with the end of « pencil, Th 
Iothod was satisfactory enough, but 1 
fam now convinced that a better effect can 
bre obtained with a stippling bru 
‘To make the corner bands, bottom 
bande and tid bands, we stuck’ adhes 
tape on the box about 1 in, out from 
where the bands were to be. ‘This gave us 
adenine” 


0 thickness of 6 tn ad 
with the end of a pene 
the banda had. dried. they. 


lightly san 
tape was ple of 

now were placed in a vise and dented 

to. the 

worth its 

holes in it. So we put worm- 


holes in ours—with an iee pick, 


PTO MAKE the front hinges, « pencil 

was broken in three parts, each part 

‘was dipped in plastic paint and then stuck 

fon the box. When dry, the hinges were 

sandpapered lightly 

plete the hinge app 
Next, the whi 


id scored to come 


‘When this was dry the chest 
was given a coat of clea 

while the varnish was still 
hox was dusted with rottenstone, the 
excess rottenstone being wiped off 
surface now resembled old! wood: 
st “i 


isons palst. was, opp. 
ed, lampblack was nixed 
ial quantity of 

Tpplied to: the “ron wo 
off with a soft cloth. 


‘The job was now finished but for the 
handles. Ours were hammered out of 
piece of tin with a cold chisel and then 
treated with aluminum paint and lamp- 
‘black and varnish, but I wouldn't recom- 


mend this method. Handles of many 
sorts, antique and otherwise, can be 
purchased, and they will serve as well as 


those we so laboriously made. 

T could continue on and tell you how 
candlesticks were given an individual 
finish and texture with plastic paint; how 
vases and bowls and trays were made; 
Ww panels were stenciled and hung as 
pictures, but I might be robbing you of 
some of the fun that comes from working 
‘out such problems for yoursel 
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To “Show Me” Fellows 


Let us show you that the claims men make 
for this unique shaving cream 
are true 


—Accept, Please, Full 10-Day Tube to Try 


GENTLEMEN: 

When salesmen call on us, we give 
them a courteous hearing—then ask 
for samples. 

And since it is a poor rule that 
doesn’t work both ways, we sell 
Palmolive Shaving Cream on that 
basis. We think you are entitled to 
a testable sized sample before you 
try it 

Will you accept one—a full 10- 
day tube? We'll thank you for the 
opportunity. 

66 years of soap study stand be- 
hind this creation. It embodies the 
expressed desire of 1000 men whose 
supreme wishes in a shaving cream 
were asked before we started it. Our 
whole experience as soap and skin 


“THE PALMOUIVE COMPANY 


PALMOLIVE @ 


Shaving Cream 


and a can of Palmoli 


experts, as the makers of Palmolive 
Soap, is embodied. 


5 new advantages 

1. Multiplies itself in lather 250 
times. 

2, Softens the beard in one minute, 
Maintains its creamy fullness for 
to minutes on the face, 

4- Strong bubbles hold the hairs 
erect for cutting. 

5. Fine after-effects due to palm and 
olive oil content, 


Just send coupon 

Your present method may suit 

you well. Buestill there may be a bet- 

ter one. This test may mean much 

toyou incomfort, Send the coupon 
before you forget. 


Strop your blades 
and put the 
saving away 

for a rainy day 


Perhaps you don’t realize how 
much you spend for blades in a 
year. Figure it out some day—the 
‘otal will surprise you. 

Stropping will savea big part of it, 
for stropping not only puts a much 
keener cutting edge ona blade but 
keeps it keen indefinitely. 

Here are the cold facts from a Cer- 
tified Public Accountant— 

“L shave practially every day, therefore 
ay Twigs bn roped a ade over 
four thounnd times Thad wed snow 
‘lade cil, a8 had to before Hbought the 
‘Twinplen, at 7p cents for 10 blades, T 
would have pad out at lest $300.00 for 
Bides, Bus"with the Twinplex a Blade 
slowaye lata at leas a 

tweek, and aome two 

and thre. have bad 

fe, amooth shaves, 

teterthan the new 
pingfoeles than $30" 

But the saving is only half the 
story. If you've never useda NEW 
blade stropped, you've never had a 
realy good shave. ‘Take this oppor 
tunity to get one. 


Stropped NEW Blade Free 


‘Name your razoe and we'l end you, fre, 


2 NEW Blade stropped on a Twinpler 
‘We would like to show you what real 
shaving i. 


All dealers are authorized to, sell you a 
Twwinplex on 30 days tral. If after four 
weeks of marvelous shaving youare wing 
{9 forego the comfort and economy yous 
have enjoyed, give up your Twinplex tod 
setback your money, Ifyou ca’ fd the 
fodel you want, write us, 


TWINPLEX SALES CO. 
1757 Locust Street, Saint Louis 
New York ondoa Chicago 
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Tops Made of Spools 
and Clothespins 


By F. Charge Huones 


‘NOB ends cut from ordinary 
‘clothespins and sections from 
thread spools are the materials 
necessary for makin 
illustrated, 


Spinning one of the 
(enly painted tops 


spools and clothes- 
pins from which to brilliant enamels 
make them. The should be used for 


finish 
tops. 
flesh tints for the 
black 


‘ones ‘that are low 
fand broad spin the 
best, 


The sections of 
clothespins and 
spools may be cut 
with either a knife 
or a saw. Be care 
ful to have the ends 
square. When these 
fare glued together, 
the arms, cap and 
spindle are added, 
as suggested in the 


spi 
pastel shad 
ost 


‘The un 
der surface of the 


spool it painted 
white, Aset of these 


Next month—a 


y clear, bright 
clothes-pin fly. 


oil colors, or fine, 
How to Replace a Flush Electric Switch 
By Grorce A. Witovenny 


i J YOVERN types of 
ti 


a proporti 
cost of the materials which 
‘must be purchased to make the 
change. 
Whenever you have to re- 
place an old flush switch, 
because it is shabby oF 
ecome defective, "the 


necessary steps are ax follows: 
First, remove the cover from the old 
switch ‘hy taking out the two screws, 


the wires are cont 
and remove the switch 
outlet bos 

screws, fro 


plaster, as shown in the upper 
Hilustration. Then fasten. the 
switch in the bor and adjust 
ittoa position. Fifth, 
attach the new caver plate 
nthe main house swit 
BY setehe doing any of ths werk, 


Putting the cover plate on the 
‘he room. Te yeploces the old 
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Ist PRIZE 


MAYFLOWER 
The Ship that brought the Pilgrims 
to America 


Size: Height 25°, Width 9°, Length 22" 


SANTA MARIA 
The Flag Ship of Columbus in the 
Discovery of America in 1492 


‘Size: Height 25°, Width 11°, Length 27” 


THESE MODELS CAN BE ASSEMBLED IN A FEW HOURS 


RS. CLARRAH J. BIERBOWER of Philadelphia 
wins fist prise’ in Science and Invention Madel 
Contest. The parts for the ship model entered by Mrs. 

Bierbower are supplied by miniature ship models ava cost of 

$4.98. The model entered was the same as the 

Maria’ pictured above; no extra parts were added to 

those supplied by us. 

This is the first time that the Grand Prize has ever 
been awarded to a woman, You can build a prize winner 
from parts supplied by miniature ship motel 

We, the world’s largest builders of ship models wil! help 
you build a prize winner by supplying all the parts cut to 
fir, and ready to assemble for cither che "Sunes Maria’ 
or "Mayflower 

List of parts supplied for “Santa Maria."* Space does not 
permit describing the parts for Mayflower but it is just as 
complete in every detail. Hull and keel, 5 pieces; rudder; 


Santa 


A Pleasant and Profitable Pastime 
for Everyone 


Thousands Being Sold Everywhere 
at Astonishing High Prices 


Order Your Prize Winner Today 


MINIATURE SHIP MODELS 


3818-20-22-24 BARING ST. PHILADELPHIA, PENNA. 
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rudder support; 6 hause pipe rings; 6 cannons; 6 port 
shutters; 11 shields; front and poop deck sides; railings; 
upper deck with decorated stern; colored picture for stern; 
rigging channels; anchor; lamp and bracket; crow's nest; 
how sprit and yard arm; 3 masts, fore, main and mizzen; 
spanker boom; jib yard arm; fore mast yard arm; main 
sail yard arm; top sail yard arm and latcen sail yard arm; 
wire for sails; brass name plate; rigging cord (light and 
heavy); brads; staples; glue; or blocks and falls; 
rear balcony; rear balcony railings; side balconies; side 
cabins; flags; ladders; 18 bumping strips; jib sail; fore sail: 
main sail; top sail and mizzen sail; stand, 3 pieces; over 
hull and parts are made of wood. This is not a cheap card- 
board imitation. Shipping weight, (pounds. AllCanadian 
and foreign orders must be accompanied by Money 
Order for $4.98, plus a sufficient amount for Parcel Post 
charges 


MINIATURE SHIP MODELS 
sSi8aoas-a4 Baring Street, Philadelphia, Penna. 
Please send me the completed parts, cut to fit, and ready to 
asscimble for the Mode! 
1 will pay Postman $4.98, plas postage 
Ploaw Print Name and Address Plaly 20 Avoid Drlay 


Tew cents) 


“That's how I feel 
"bout the new Cheney 
Finishing Hammer. 
Haven't used it very 
long neither, but lon; 
enough to know it's 
heckuva fine ham. 
mer. 


“Lookut th’ slender 
hickory handle on 
this Cheney. Just 
what I've a 
wanted for fini 
work. It’s light and 
easy to grasp and has 
a spring in it that 
makes it rebound 
from the nail in great 
style. 'N this hi 
crown on the business 
end of th’ Cheney— 
why I never find any 
of th’ usual hammer 
marks on my fi 
work. 


“The Cheney’sa great 
little Finishing Ham- 
mer, all right, ‘a I 
wouldn't swap it for 
a dozen other 
hammers!” 
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A Strong Joint for Boxes 


How to Lay Out and Make a Tongued 
Corner with Backsaw and Chisels 


By Ewaxven E. Exicsox 


edge. Next square 
Kenife line on the out 
side of the. board 
3) in. from ite end 


lacing the 
oid piece 
inat the knife 
‘on the first 


Here. square a 
kesfe line acrons 
the first board 


While some 

may prefer to 
nish the tone O° 

jon with rip 
saw, T find it easier 
to ue a fairly wide 
chisel. ‘For the cor: 
Fesponding groove 
fn the other boxed, 
a narrow chisel 
oust’ be used. Be 
careful not tomar 
the edger of groove 


Laan 


old the 
work firmly, as on 
a beach hook. Saw 
Fight to the middle 
of cach lenife Hine 
and on the proper 
Sule of it. Stop saw. 
ing when you reach 
the "correct depth 


a G The icine should go together 
ad with the pressure of the hands: @ 
if iv is too tight, it is apt to burst. 

Glue the joint in any but rough work, 
and nail the parts together securely 
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How to Thumb-Slot 
Your Phone Book 


By Arustroxc Perry 


ONE, of the annoying exe 
fe is to try to find a 
hone directory, wh 
for when the loss of a m 
the loss of a trai 
reported as mab 


cing from office to office and house to 

fouse thumbslotting telephone direc- 
tories at two shillings each. 

‘All the equipment nected to index 

rectory ina halle 

): preferably 

vallet, 


the B beat 
alge of th top, 
firiven through the paper to the 
‘The board then is placed between 
ages where the B's end and the 
Begin, “The gouge is placed below 
fiat lot and’ ilar lt Cut The 
process is repeated tntil the bottom of 
pe the book 1s 
reached, 

Tt the whole 
abet has not 
cen covered, the 
slot forthe next 
letter is ent at the 
top of the book, 
through just 


cove gy Senn 


enough 
give room for 
‘thumb. Theseco 


‘The method of cutting 
find lettering the slots 


row of slots sir 
be alternated with 
the first row. This should be planned 
carefully at the a 

‘In directories coniaining the lists for 
several towns, the slots may be arranged 
according to towns. 

‘When the slots are all eut, the rubber 
stamp letters ean be placed 

City directories, dictionaries and other 
reference books may be indexed in the 


___ VARNISHES & ENAMELS forFloors-Furniture Woodwork 
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Refinish It 
Yourself— 


| with KZanize Motor Car Enamel 
| —the quick, easy, safe way 


YES, si you caw do it yourself! Any man, or woman for that 
matter, who can wield a brush can make new and keep new the 
finish of an old car. Kyanize Motor Car Enamel will do it. Mixed, 
ready for instant use, you flow it on with a good clean brush over 
the well-cleaned surface, give it a day to dry and proudly exhibic 
it as a mew car. Nothing to mix; nothing to add; levels ieself and 
leaves ao brash marks, rigs or lap Dri hard a 
Jess than 34 hours. Weare aod shines like polished 
spear sod eatherpook 

Bee iar Sole To wl Se Deng 

Soi epee ane at Ea 


HOWTO |) 


<r 


1 sour dealer cane 
Bata Mencree ond Ot 


$1. Trial Offer. 


‘be 


dat | 


A SNCHMGAC 
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STAR HANDY GUIDE for HACK SAW USERS 
F 3k HAND BLADES 
Material to be - 
= a id I 
ra «| ne i 
Large Stock St i HY 
ts! | ‘tM | 
Ordinary Work | as EH 
or General Use pid i | a | at 
Pipe, Dei, at i | Se HK) Bt 
Fires ES x | Ee g/t 
er Bee] | | a 
Thin Pipe ge) rE) gr) £ | 8 | 
Tighe Shee, et. = Bie) 2 | 
3 POWER BLADES 
THAVYTALE HARD TGHT=AUE HARD 
a 
i 
Ordinary Work w | ite — 
or General use BiB 
B | as 
BRS | 
He 
Light Structural | im 
Shapes, Pipe, e- | mk 
ee | ARE Ys ut sand made ae 
vod 8 ia {o. 1420 for Larwe 
Shepleedinwins ge) Sse 
Large Solid Stock 4 | gs 


‘For fast cutting 


Luse 


Star Heck Saw Blades” 


Says G. R. SALTER, Maplewood, N. J. 


5 Pat 


OUR Star Hack Saw Blades are miles ahead 

of any blades I have ever used or seen and 1 
surely do sound their praises at every opportunity. Tt 
isa treat to be able to saw a piece of conduit or cable 
without having a blade snap off. They clear the 
cutting channel and operate very smoothly—for fast 
cutting you can’t beat Star Blades.” 


Different Blades are requited for different types of 
machines. Be sure you are using the right type of 
blade for the work you are doing. Write Hack Saw 
Blade Headquarters for full information as to the 
blade you should use to get the greatest speed and 


efficiency in vour production operations. 
PREE:—testiryacine tari 
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A Built-in Bookcase 
for Your Bedroom 
By Epwix M. Love 


VORITE books that find their way 
10 one’s own room for the pleasant 
of bedtime reading may be kept 
watly in order, by the use 

in bookcase illustrated, 
rw simple, and it 
yy cutting out a 


of the small bs 
The constructio 


wall supports). 
floor space is taken. ‘The depth 
) room for the uverage nov ove 


to a width of 534 
iat 


distance apart of 2 ft, 6 
the ends 


sr jambs (see the illustration on tI 
page). Use this piece as a 


pattern for the other side. 
Gage 


ht pencil lines 1 in. from each 
d, centering on th . 
in. deep every 2 in 

‘These ure for shelf hooks. 
n upper and a lower jamb of 1 by 


instead of 1234 in. long. 
For a bac cat 9 rcanals of te, 
Soply panel vencer 1834 in, by 2 ft. 7) i 
Aisheet of heavy fiber waliboard may be 
used ‘instead of the plywood and, of 
‘course, will cost less. 

‘Assemble the sides and the end jambs 
by nailing through top and bottom jambs 
into the sides with sispenny finishing 
nails, First clamp the sides against the 
ends of the top and bottom jambs to in- 
sure sug j (Continved on page 94) 
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LGOODELL- PRATT? 


GOODELLE-PRATT( 


i gc, Hah er Rech Grider =. ety 


TN 


4Q0 pages of fine tools FREE 


Select your tools from this catalog—then buy 


them from your hardware dealer, mill supply or automotive supply dealer 


HIS 400-page catalog is used by carpen- 

ters, mechanics, and machinists—who se- 
lect from its pages the tools they need—and 
buy them through their local hardware or mill 
supply man. 

You, too, will find this a pleasant and easy 
way to buy tools. A three-page index helps you 
find what you want—at once. Clear, easily 
understood descriptions and good pictures leave 
nothing for you to guess at. 

Whether you make your living with tools or 


use them to follow a hobby, you need this book- 
let, with its 400 pages of pictures and infor- 
mation. 

Goodell-Pratt Tools will serve you well for 
years. No finer tools are made than those that 
bear the name of Goodell-Pratt. 

Select your needs from this catalog; then 
buy them from your nearest dealer. If he 
doesn't carry the Goodell-Pratt line, write us 
for the name of a dealer who can supply you. 

For the catalog, address © 


GOODELL-PRATT COMPANY, GREENFIELD, MASS., U. S. A. 


MAKERS OF 


MR. PUNCH 


G0 ODELL- PRATT 


1500 GOOD TOOLS 
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Ship Sir Js 


aD and Modern 


‘Plans — Scale Bluyries of historic and modern 
Sick acing yacht and over bow, 
Lumber-*Slecel white. pine. fe lly 

ea pried rac fap tee 
eter deka mahogany st 
‘Tots Spcally doped Chel — 
los fx erty modeinaiary ets 
Mace wo Sone of mioned wie pet 
in the tough partly Snithed ‘or completely 
finish 
Boat Fittingr—Blocks, Dead Eyes, Turnbuches, 
eats, Chocks, Dav 
Thnnacles, Raging 
Model Siig “omplete 


Model Power Boats Complete ready 10 ran 

"Engines Eogioes, 

Conseruction Sets in of com 
pletion, speing motors 


‘Steam Boiler) Mae of eamles tubing, boiler 
fittings, Blow torches 


“This booklet has many pages of information 
Ito. modelmakery model yachtamen 

tnd ochers on sailing Node! acta 

Bret history of Seam Engines 

Ilasration of famous models made by the 

Howe of BOUCHER 

Nautical term in common swe 

Parts of a sailing vewel—spars, rigging. 

kos, hiteher and splices commonly wed 

on hoses 

Hines for pati and ishing Model Boars 

Whatever type of ship—sail or steam— 

tacit oF modota—you. are building or 
og to build, pow will fod the Fook- 

Sede Modes of tremendous help © 

ou. Send ase today for your copy. Te will 

Teene wo you by reara ma 


Halls 


"Complete Seeam 


liferent stages 


A Ship Model 


All Can Build 


wed from page 71) 


‘To simplify the construction, the heel, stem and 
empont stein one pve of i im. thick plywont 


through the corner to these Hines at sev- 
eral places. With a chisel chip out the 
‘waste wool to these saw euts; then with a 

ouge or chisel cut away’ the rest until the 
Boeke are abut in. thick, with square 
‘ends, as shown. If the bow and stera 
decks are to he built up, these square ends 
also will be ent away, as mentioned be- 
fore, and the whole of the hull pices will 
he of the one thickness 

“These two picces now should be glued 
on to the centerpiece, being careful that 
they are evenly placed and that the bow 

vi of them is toward the bow end of the 


detect any inequalities between one 
andthe other, or bumps or hollows. 
‘There should not be any but if there are. 
it, heeanse a symmetrical 


‘whole is more important than exact 
adherence to the lines given, 

If you are able to make a neat 
job of it, the edges of the 
Should be shown on the outside, 


‘The Gokstad ship had about 
thirteen planks to a side, but the 
Oseberg had only nine, and that 


will be as many as will look well on 


‘our model, Therefore, divide the 
side of the hull 
even spac 


‘soft pencil along. the h 

the lines gradually draw together 

‘and curl up a bit to the ends; hold 

the model up to the ight and look 
along the lines to see that they flow 
Cy Rit shay inf out inte the 
hull at these lines about 


Ties ‘with = soall clea Rel sieges 
flat on the hull, eut up to these lines, thus 
forming right- 


ugled grooves with their 


re of 
lincher-built. 


trated on 
page 71. This is not so difficult, but if 
‘you cannot do it neatly itis better not to 
do it at all. 
proceed to gouge out the hull 
ably thinner. Run another pencil 
round the top edge a full 4¢ in, from 
‘edge and work gradually down from 
‘bottom, where the inside of the 
ld be level with the top of the 
centerpiece, here more properly called 
the kelion, Shave as thin as you saely 
but be very careful not to cut 
{rng Holding the hull up to a bright 
it and watching for any transparency 
wa an yor” Kundan 


‘Centerpiece side blocks aed templet for shaping the hall. These and all other details are given 
‘Borwuam Serene Mwvicr Blueprints Non 61 and 62, which ae ited on page 92 
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Making a Big Bed Safe 
for Children’s Use 


By Frank I. Sonar 
have heard of a bed 


‘Any wood you ha 
for the saddles as they are to be painted 
some bright color, Plane the surfaces. eut 
the ends square and hold the piece along. 
side the bed rail, if it is not perfectly 


(One of two bed rail “anon” are ade 
‘Shen ile cet sleep im Taree bet 


trace the pattern 


straight, so that yo 
> be Xt 


to be 


if oF coping saw cut 
nes. Smooth the edges wi 


not as 
ll out between the cleat a 
saddle with cardboard. 


A Ship Model All Can Build 


sufficient warning of dangerous thinness. 
At in, from the top edge 
there he @ sharp cut- 
about equal depth, and from there a 
even curve to the keelson. 5 

hip reasonably smooth inside, 
npletes the th 


‘Next month we 
shall put on the 
gunwales and in- 
terior fitti 


How Thick Is A Page Of 
POPULAR SCIENCE MONTHLY? 


The thickness of a page of this magazine—.0027 of an inch 


is yeral ti the variation th 
allowed in machine tool work, Reneety 


For making measurements twice, four and frequently ten 
times as fine as this, mechanics the world over rely on 
Brown & Sharpe precision tools. 


These tools are used in both commercial manufacturing 
and the finest of tool work. They are used every daj 
making fine measurements in mechanical industries where 
accuracy is a paramount point. 

It pays to look for the Brown & 
Sharpe trade mark when selecting 
: Precision tools. For it represents 
performance recognized every- 
‘ 4 j Where as the world’s standard of 
Z > accuracy. 
4a? Hardware dealers can supply you 
é ge or write for Catalog "No. ‘30. 
< 


cg 7 & Share Mig.Co. 


Providence, R.1., U.S.A. 


- 


inf © - 
ae 


BROWN & 
° TOOLS 


“World’s Standard of Accuracy” 


GHARPE 
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and have the as- 
surance that you are 
getting tools that are 
especially designed to 
do properly the work for 
which they are intended 
‘The Pexto line consists 
of Braces, Bits, Chisels, 
Hammers, Hatchets, Pliers, 
Pruning Shears, Screw 
Drivers, Snips, Squares, 
Wrenches and many other 
small tools, 
Ask your dealer to show 
you PEXTO TOOLS, 


Write Us for Booklet 
‘The Peck, Stow & 


Wilcox Company 
Southington, Conn, U- SA. 
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You Can Build 


This Armchair 


(Continued from page 72 


unless, of course, you 
yourself, and get a 
dollar chair for perhaps fil 
‘or less in materials.” 


teen dollars 


AL hd een examining. care 


one of the di cl 
(G) in the sketchbook. 
id enthusiastically 
ve Lwill make one of these 
chairs this winter for my ‘evenings 
at-home’ job. It will be fine in th 
hall beside the fireplace if finished 
rk oak and upholstered with 
i leather, How ean I get just 
ht curve to the arms and legs 
from this sketch? I think T shall 
have them sawed at the mill, for I 


ive typical deviens for crow legend armchairs. 
‘The Spanish type (D) i eperially popeiar atthe 
‘eevent time. "The curving often \e mostslbore 


No. 45 
Adjustable 


mits a degree of flexibility. ‘The brow 
leather seat and rather high back of 
Teather adapt themselves to body 
sure, so we have a very comfortable chair. 
‘in this sket page 91) we have 
‘a semifolding chair; it has a sort of rule 
joint for the center which permits the 
farms to be brought together and the 
chair to be folded so it- ma y 
smaller space. ‘The seat is of heavy 
leather, while the hack is made from a 
piece of cotton belting or webbing cov- 
ered with leather. ‘The flexibility. thus 
gained permits greater adaptation to the 
mm_of the body and as it has a 


“Why don't we see more of 


of these chairs?” asked Val. 
‘ ELL, there are various rea- 
sons. ‘The very fact that 
they are not being purchased by: 
the rauk and file of furniture buyers 
means that few are manufactured, 
hence methods of mass production 
cannot he economically applied. Of 
‘course, that makes the price hi 
than for other chairs of more usual 
forms. The more elaborate and 
heavier chairs (C, D and E) are 
suitable for club and lodge rooms, 
anterooms and libraries, rather 
than for homes, where they seldom 
have the setting or vista to do them 
justice. Besides this, the legs must 


be sawed from a plank so the grain ae Ei 
will give the greatest strength pos- z =a : 
Seto cach eg. ‘This cates ach <5 = GROSSTEGOED CHAT ——— 


‘Fimmie took a pen 
pocket’ and sketched rapidly, while Val 
‘watched him. 

“These legs.” ex 
may be enlarged 


drawing 
hoard, In 


fas in the small sketch. ‘Then cut the 
pasteboard to the lines and you have & 
tern that may be te in narking the 
‘upon the plank preparatory to hand 
sawing. ‘The arm, and in fact any curved 
Tine may be "(Continued on page #1) 
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You Can Build This Chair | 


Toccoa 


a 
J 


Sa SE 
SEES 


Portes LINES 
PeelcarE Cuaw 


G~ SEMI-FOLDING CHAIR 


Working drawings of «fine type of cron 
legged chait. Compare with 0, page 90 


reat deal of 
‘alot of fun making the 
T think nothing else in 
the construction will give me much trou 
+L shall see you frequently 
na tight place perhaps you 


Straightening a Saw 


‘usoyooo Se 


bioex 
rae ca 
| / wan ser 


FRIENDLY carpenter recently 

showed me how he removes a “kink” 
in a handsaw blade. He laid the blade 
flat on a hardwood block with the bulge 


set o drift and a hammer, he worked 
along th 


Blade, as indi 


weight of the blows was heaviest where 
‘the bend was highest.—F. H. T. 
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When Licutenant Walter Hinton made his flight up the 
valley of the Amazon seeking the source of the Parima 
‘Watershed, he had to stay in the air. For below stretched 
an inpenetrable forest where a landing meant certain 
death. 


All tools but one had been stripped from the plane in 
order to save gasoline. That one was a NICHOLSON 
File Lieutenant Hinton says: 

“We cut our NICHOLSON File in half for the weight saved 


pe Ae: But half a NICHOLSON 
Pi ores for stove sofal tse ten sey cther ast ont 
Bose bene Ie coal 


score of repair jobs in the ai.” 
This striking proof of the usefulness of NICHOLSON 
Files is equalled only by their convincing record doing 
everyday jobs in industry and the home. 

Lieutenant Hinton carried a 6” Flat Bastard File. Your 
hardware dealer can show you a duplicate — also the 
rest of the NICHOLSON line. 


NICHOLSON FILE Co. ° 
ey 


Providence, R. 1., U.S.A. 
USA. 


—A File for Every Purpose 


© This seal on. radio, tool or oil burner advertisement signises the approval of the INSTITUTE OF STANDARDS. ‘See pare 8, 


like a Maydole 


‘The experienced carpenter or 
mechanic will tell you that 
the Maydole is the finest that 
human skill, press-forged 
tool steel and clear, second- 
growth, air-dried hickory can 
produce. The Maydole Ham- 
mer has been the choice of 
the craftsman since 1843. 
Your dealer sells the genuine 
Maydole. Ask him to show 
you one in the style and size 
you prefer. Heft it! Swing 
it! Feel that marvelous May- 
dole “hang.” And remember 
that when you buy a May- 
dole you're getting all the 
strength and durability that 
can be packed into a ham- 
mer. It's really the most 
economical hammer you can 
buy. 


Send for free 
Pocket Handbook 23 “B”” 
Give us your name and ad- 
dress and we'll mail you a 
copy. It’s chock full of inter- 
esting and valuable informa 
tion. Write today! 


Maydole 


Homuners 
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What My Shop Taught Me 


(Continved from page 7 


power, and this does away with the other 
grinder, as I ean use the wheel attached 

to the lathe with much better results. 
Perhaps the old grindstone, with its 
water, as used by our fore- 


slow for this 

nd modern 

and. carbo- 

wheels 

make a faster job 
of it. But we: 

ook” ot 


are illustrated. 1 
cedar chest was built entirely 
cedar 
1-in. planks. 

OF the other things T have made—and 
enjoyed the making—may be mentioned 
three winter tops for three different cars, 
a Colonial mahogany desk, a Martha 
Washington sewing cabinet, a 


responding back 
issue of the maga- 
zine, in which the project 
in detail ivcan he had for 33 conta ad 
tional so long. as copies are available. 
‘The Editor will be glad to answer any 
specific questions relative to tools, ma- 
terial, oF equip 


was described 


fast room, an um- 
ine chest,” all our 
porcelain 
Ye commercial job—a 
‘This last piece was con- 

structed of solid 


top table, 
dental cabinet. 


ha bureau, bed, 
chest of drawers, chairs, and a desk, all 
miniature size, painted French gray and 
decorated in blue. I shall also see that 
she gets a doll's house, 

So, in summing up, I may say that my. 
little workshop means everything ton 
It gives me just what Lneed—a rest in 
a T get home after a hard 


1 ema Oa ra 
iE eee Fa 
i Es 
eee Ea 
£ Ee = 
eee ie 
tee Fa 
30. Foot Sabioct ‘cic. ie 
i eee, ES 
i Se iE 
eee. Ee 
ieee Es 
= Es 
rs Es 
ie Es 
2S Ea 
as Fd 
ees Ea 
a Fa 
fees Fa 
$2: Aitpame atodel cry Be 
51. Clipper Ship: Mode! ‘ae 
Pome = 
2 ries = 
oe & 
i eet = 
= 

FS 


City and Stte 
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Bird House Is Small Copy 


your own home? ‘That is what we did. 
Ouir bird house, as the illustration shows, 


is an exact model of our own hi 
‘a door set in and earved 
big house and, of cou 
same color. 
serve ax perches. 


moors H. Steanes. 


Mystifying Stamp Box Has 
Secret Compartment 
TSUALLY one not in the secret will 
kup the tp of thie al Bd 
tian pen pots The 


if the secret stamp compartment 
in the bottom box. 


aul maks thebotlon, which i only 36 


How the box a constructed. The bottom com 
partment athe cme sed for concealing samp 


thick. ‘Then miter and glue together tl 
¥4 by 34 in. aleips which form the pin 
tray or middle section—it is 145 by 344 
neide measurement and ghue the 34 in. 
thick Hott in place," Around the 0 
side of this tray ghie the strip A, which ix 
"Then glue strip B, 34 
in. to. the 


C,to the top. If cutting and assembling 
are done accurately, the box will close 
htly, yet open easily.—C. A. K. | 


© This seal on radio, tool oe al burner advertisument signi 


POPULAR SCIENCE MONTHLY 


For that clean-cut 
look of success 


try this invigorating massage after shaving 


CCESSFUL men look the part. 

They are clean shaven, clean 
cut, and well groomed. They 
have that glowing look of health 
and vitality. 


A muddy, half clean, blackhead- 
dotted skin can never be a partner 
of the successful man. Yet you can 
have the clean look of success. It 
takes no extra time. It can be ac- 
quired easily and pleasantly in 
your own home. 


After you shave, use Pompeian 
Massage Cream. You usually use 
somethingaftershaving—hottow- 
el, lotion or cream—to remove the 


dire and clinging soap particles 
that become imbedded in the skin. 
Water, lotions, soaps—all reach 
the surface only. ‘They do not re= 
move imbedded dirt and secretions. 
Pompeian Massage Cream does, 
Use this pleasant, gentle cream 
after shaving. See how your skin 
takes on the glow of life and ac 
tion. Sce how imbedded dirt, 
even blackheads, rolls out under 
the mild but efficient urge of this 
quickly applied massage. You 


will like its restful, zestful “‘feel."* 
Above all, you will like it for the 
feeling i gives you that—by gosh! 
you really are clean, 


DOM PEIAN 
MASSAGE CREAM 
Increases Your Face Value 


FREE «- TO MEN ONLY — Xsme—___ — 
Pepe ate 

‘oe fee, — 
gh crest make tt 

fo pee me several Gy Doreen 


the approval ofthe INSTITUTE OF STANDARDS. See page 5. 


” POPULAR SCIENCE MONTHLY 


A Built-in Bookcase 


SILVE! 


se. SAWS 


our hardware 
Mreak there youn see 
uineATKINS"SilverSteel 
Saw ready for a lifetime of 
better service in your home 
Te not only curs easier and 
faster, but outwears many 
"cheap" saws. Look for 
the ATKINS name on the 
blade—save time, money 
and labot 


fully 
the lal 


pra» 


rately, wedging the 


miters at the 
Finally, re 


© indian 


April, 


TRIMo 


For Every Tool 
Chest or Bench 


RIMO adjusted 
perfectly in clone 


j 
oar 
eee 

pe eee 


“TRIMONT 
MANUFACTURINGCO. 


0) Mass 
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A Quick and Simple 
Way to Construct 
Window Screens 


By A. J. Pueves 


bo 
ing and pla 
‘The two side pieces oF stil 

, are cut io suit the 


theve parts are lid fat ont 


athe aaa tore cer oar = 
ih Tish BOWERFUL Make thi 
tals bevel long 5 
EN TOOLS Isp her 


ill. 
then are marked for the 
tthe height of the check 


Fe 
Steril or js 
ie for both po 
ionary power drilling, buffing, 
lng, and cleaning. 


‘The stein of wood lying on the alll ia 
‘ron rail which in being mare for length 


btained of a 
44 in. on each 


ne 
the opening is eut 
is to slit about 2 


pressed on th le. 
fiver all the tension needed wile tacking 
the re 


1 nailed on, except 
Vil ar ltt icone A hater a owed a 


each corner through both piee 
bead, and the nailing is completed. A 
hea isbraded to thecenter rail and then 


ces alight screen. but my expe- 
ins been that it is strong enough. 
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The SHIPSHAPE HOME 


cellar stairs. Looking around for material, 
T found two discarded picture frames of 
tir about the rit sie. Alter cutting 
wooden gate ings in the partition to take the frames, 
that could be adjusted to the rise or angle removed the glass from them and fasten 
of the stairway and swung back against rith nails. “A small moldi 
{hg wall entirely out of the way. 

ccrosspicces of 35 by 13¢in, strips 
were placed between to Hin. thick up- 


the partition to agree 
measurements of the frames and, ail 
them fiat against the wall. Either 
method insures neat looking 
little or no cast.—W. 


move. rust, from 
‘small and delicate 
 Obt 8 large 
for glawware. Fil this with 
to cover the object to be 
treated, "Attach about two feet of iron 
wire to a block of zinc, and to the other 
of the wire attach the object from 
which the po is o be remo dk Make 
ure that good electrical contacts are 
secured in. == ease. Immerse both iron 
fad ine inthe 

Water but allow yaren.p pence, 
rights at either end and fastened with a {he iron wire to. Sender 

14¢-in. screw in the center of each phen 


Outdoor men like [fier Se,nh Ace mathe water Now 
Hinge: ‘The other side of the gate is Mid about ten 

lowered into a sort of slot when the gate m a odd $ 

CL DeD | 22 Hie acid to 

is tnimpors ROR TSOE Buen 


Suey there be a 
in an other- 
: jydrogen gan An steele proven 
Teecieeee att ‘tir 
of strated may bene tore fi ome the ne with vigwous bubbling, 
The Bole in drilled larger, if While smaller quantitics of gas will appen 


ERE’Sasteady, faith- 
ful, out-of-doors com- 
panion—a friendly litele 
pal to take along when 


you're roughing it. necessary, and Bet wa ho tare ee eee 
You can rely on Pocket see onger if the rusting is deep. Gentle brush- 
Ben to measure the hours Aa ss ing with a steel wire brush will help. 


When the rust has all gone, rinse 


and minutes faithfully. He aeneuy tane sens Sues eat 


head of a coxmon 


knows when it’s starting Bolt is eros 
. ‘ dry quickly. Petrolatum, oil, celluloid 
time, meal-time, bed-time __| fel, fats, slipped varnish or something similar shoul 
—noguess-work about it. | Sh'siven's que? te applied to prevent the reappearan 
Pockee Bens Big Ben's | tetas of the rust—Dovotas Lescnstax. 
brother, The family name fon the bolt. fol. Last year I built 
‘«Westelox” on his dial is | owed by sted sane ara 
y- | washer and a nut, with woods 
your assurance of every ee Ing ‘finish and a 


thing trueand faithful ina | (that “SES. 
time-keeper. 

Sold everywhere—$r so. 
With luminous night-dial 


peaked shingled roof. In the back wall 

of the garage, high under the peak, I 

placed a single window of the ocllar mish 

type, for ventlation and light, "Aw a 

ventilator it was ideally located, but 

2.25, irom the srterior it made the garage look 
extremely high and unattractive, 

WESTERN CLOCK an, interior pantiton which inva: “Taaved the dally by bung an 

é Gquite'a bit of work if a neat job isto be Sf. trellis, about 244 fe wide, consisting 

: oe wn NY tone. iy Thad aa of four uprights and horizontal members 

La Salle, Illinois ccenlly Thad to put two such win- specedl sp as to divide the open spaces 

dovesina nous erected waa partition onghs” info aqanrs. Just above the 

cutout (Continued on posed 


in order to allow more light to reach the cent 


— = | 
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TheShipshape Home 


ined fom poye 95) 


the inner two upright members aud | 
placed a flat diamond shape. | 
Now the eye no longer travels upward 
to the window as the only detail b 
the flat wall space, but centers pleasi 
‘on the diamond shape in the trellis. And 
somchow the roof seems closer to the 
ground, and the wall seems just part of 
the picture, instead of thrusting itself to 
unpleasant heights. A rambler rose com 
pletes the picture —J. F. Hanorenen. 
fences where 


Pilot Holes 
for Posts 
fittings are to be 


‘used and the posts are to be set im a con. 
terete wall or floor, a rigid and workma 
like job may be made by placing wide~ 
mouthed quart bottles in the cement to 


Wuex erecting 
uardrails. {0 F 


en the concrete has | 
posts are set in the bottles | 
‘and grouied with 


ved that 
pipe is | 
ids 
around the top will have to be brok 
away.—J. A. Minter 


the liquid has eva 
is as hard as a roe 

Here is th 
brushes: ‘Take a piece 
of sheet rubber it 
may be a piece of dis- 
cared swinming cap, 
a toy balloon, of an old 
inner tube. "Pierce a 
sinall hole for the brush 
handle. Tie it tightly 
ver the top of a glass 
jar oF can as shown in 
the illustration. ‘The 
preserving liquid wil 
not evaporate so quick- 
ly and when you go 
back touse your brush, 
it, will be soft and 
pliable J. L. Joxes. 


ited and the brush 


step in preserving 


‘wine THROUGH 
HANoues. 


Beroue cutting a large sheet of common 
dow glass, look along the edges to see | 

which face of the glass is convex. This 

side should be turned down on the table. 
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What Sport! 


What Fun! 


-with these two famous Indian'pals’ 


Aiticp fellows? Hereshow! For health: 
ful outdoor sport—for comfortable 
travel at less than carfure —for getting 
quickly to business or pleasure — an 
Indian's your best “pal” every timel 
Try cither model, the Prince or the Scout. 
Smooth, quiet, powerful — safe! Easily 
handled and as dependable as your best 
friend. Takes you anywhere, anytime, at a 
fraction of carfare cost—only acenta mile 
or less. Team up with an Indian—now— 
andknow the real meaningof motoring joy! 


Easy to Own, 

Call on your nearést Indian dealer. Let 
him demonstrate the Indian Prince and 
the Indian Scout—the owo “pals” that cut 
the heart out of travel cost. Let him tell 
you about the easy pay-as-you-ride plan 
that enables anyone to own an Indian, 
The coupon below brings you—free—our 
illustrated catalog. Mail it today for the 
complete interesting story of these two 
famous models. 


[ ventzne 


A few good territories stillopen., Real op- 
portunity for ambitious men. Write now! 


-———————— 
‘Taw INDIAN Prince 
‘The Solo Single 


Far aon. eve 


ed 
acd 
bord ae 


Motor 
the IndianWay 
Lowest initial costt 
No'mrees bil 
No erate delayal 
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IF YOU CAN USE AN 
EXTRA $2022 BILL 


‘OU can. save 
$20.00 in no 
time by using 


SMOOTH-ON No. 1 


to do your own household repairing —and in 
Sdditicn you will have that proud Lahlie- 
imyselt™ feeling 
Here is what one enthusiaat did with two 
38 cent canst—A'§25 lamp stand loote in 
base, two big leaks in heating furnace smoke 
pe, loose hammer handle, and. three I 
woks in tiled bath oom wall were all pu into 
od usable condition at an average cost of 
{Ores for each repair-and $20.00 easly saved 
‘over what would have been paid to professional 
fers or for new pa 
A tting Smoot to make doses of the 
recenary in every home, 30 
Pay your radio upkeep, 


‘Would otherwise hate to spend the money for. 


On the Automobile 


Smooth-On No 1, being unaffected by 
water, oil, asoline of heats also excellent for 
Automobile repairs, Try it for stopping radi- 
toy rank poe lng hore "connection 
leaks from’ the outsude, Keeping exhaust line 
connections tight to prevent the escape of 
bn ne gates, Fepairing cracked water 
jackets and crank, feat an dren Cen, 
eping greate cups, lubricator ‘connections. 
ruts and hub caps fron loosening 
‘Off, tightening loose hinges, robe rail 


The FREE Smooth-On 
Repair Book 
will show you how an astonishing number of 


home and automobile repairs are as easy for 
‘you to make as for somebody else 


and get 


Mait the coupon for a free e 
Smoath-On Nov tn fox orl or S46. 
‘any herevare store 


7 
== 


Doit wit SMOOTHON 


SMOGTILON MFG. 
Ste communtpaw 


‘Smooth-On Mfg.Co. 
54 Commun hve 
‘JERSEY CITY, N. J. 
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Bench for Small Soldering 
and Hardening Jobs 


By Hesay S, Laray 


‘The bench <ontainn a stand for the Blowtorch, 
aks. drawers for hilding soldering supplies, 


igh somewhat startled. 
‘the gas coutrol to the 
we looked around. He grit 
izing his friend. 


d with the 


ell, it looks as if all the playthings 
are right at hand! 
“Certainly! That is what I wanted. 


We hay 


needed something like this for a 
1¢. $0 finally T got the lumber and 
hhad one of the apprentices build, the 
by odd times. We had most of the 
equipment about the place. How do you 
Vike it? 


convenient for such work as 


‘See 


te soldering,” 
"Fone are a good guesses” Wilson re- 
turned. the “blow torch 
bench.” anc 
soldering outfit. See. we put it where 
cuTAMAyON 
Sue Ste, 
a0. 
Seen 


‘furnace, a pilot ups flame, winging oll and water 
fie rack, a holder for tongs, and other equipment 


fight, gave it a sheet iron 
ita ‘Itle furnace 
to save stooping. Oil 


water are in 
out of the ws 
Kicked, and there are, drawers for 


+ 80 they won't he 


solder and flux, and th 
“The gas torch 

so that we can adjust it to heat anything 

we can put in the furnace, or we can use 

the torch to heat work held in the vise. 

‘The furnace has a hole in the top for 

deri 


ee 


“T have been wondering if some such 
arrangement would not fit in well in my. 


i" Wilson replied, “The 
whole thing is made of two by sixes put 
together with bolts and lag serews. You 
‘would not have compressed airas we have, 
ut you could get a satisfactory bunsen 
humer for small work. A combi 

be fine for any sort ofa 


large or small 
“It certainly looks good,” the visitor 
agreed, 


Drilling Very Hard Steet 
To DRILL a piece of very hard ste, 

even when tempered, try the follow 
ing if other methods have failed: ‘Take a 
carbon steel drill, grind as required, heat 
{ove bright red, dip in-powdered rosin 
about five seconds, and then plunge into 
a water bath, Use turpentine for a 
coolant. Thave found that this wil 


© This seal on radio, tol or oil burner advertinement signs the approval ofthe INSTITUTE OF STANDARDS. See page 8. 


Old 
Bill 


SayS— 


ENGINEERS and machine designers 
‘often can save money for their 
bby getting acquainted with the shop | 
foree. | 


‘The man in the shop fs in a position | 
to ee where time or materials may be | 
Sived, somerimes by # tiling change 
in'tns design of a part. 


Lathe spindles havea peculiar vend: | 
enty te st wa of raed because of 
Reortarye ofthe cating tool on one 
tiePEtt le noticeaie whch shots eae 
Herbst bored tolow meteurement is 
{iti to be out of round and tapered. 


A.worn lathe spindle usually will bore 
holes that are tapered with the front 
end large. 


Poor work may result also from the 
wearing of the carriage ways. 


Never pass by any evidence of danger 
or accident without correcting oF re- 
porting It; your own life eh 
Of others may be at stake. 


A good machinist is alw: 
workman. 


Automatic lathes have taken a lot of 
work away from the engine lathe, but 
Mfter all the engine lathe ts the moat 
economical all-around machine for 
general work. 


Equipped with a few inexpensive 
accesories, inthe, sometimes can 


A tage should never be forced Yo ob- 


tain'a 


Do every job as quickly as you can, 
but don’t forget quality im your enger- 
next job. 


Quick-Acting Hinged Jig 

‘OR drilling 

fiveholesin the 
small block, 
hinged deill jig was 
devised as illus. 
trated. ‘The work 
fits in @ channel 
section thatis 
provided with 


Toading. —Fraxx | 
N. Coakuer, 


A Sie foe ariting 
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ATLANTIC 


Océ eS) 


The Radiophone’s Meaning 


An Adcertisement of 
the American Telephone and Telegraph Company 


Aw ADVENTURE 1n com- 
munication was made 

last January when trans- 
atlantic radio telephone ser- 
vice was established between 
New York and London. There 
had been previous tests and 
demonstrations. Nevertheless, 
the fact that at certain hours 
daily this service was made 
available to anyone in these 
cities from his own telephone, 
created such public interest 
that for several days the de- 
mands for overseas connec- 
tions exceeded the capacity 
of the service. 

Te was then demonstrated 
that there was a real use for 
telephone communication be- 
tween the world’s two greatest 
cities. It was further demon- 


strated that the Ameri- 

can Telephone and Tele- 

graph Company, with 
the co-operation of the British 
Post Office, was able to give 
excellent transmission of speech 
under ordinary atmospheric 
conditions. 

In accord with announce- 
ments made at that time, 
there will be a continued effort 
to improve the service, extend 
it to greater areas and insure 
a greater degree of privacy. 

Ie is true that static will at 
es cause breaks in the ether 
circuit, but a long step for- 
ward has been made towards 
international telephone com- 
munication and more intimate 
relationshipbetweentheUnited 
States and Great Britain, 


rtuni- 


Make More Money ticr2n'sarerit wo ta Sr One eso 


Let Boice 


watts Sra nese 


W.B.& JE. BOICE s2i..%; 
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“Be the hit of the 
this 


lary, Have tna sevaphont 
Wohing gutchis ond early. Toke may advice and 


ee oar lay foe eae ps 

Easentone: Hie "your chance 

Pcie bite »'toee you cam Hay 0 
aly Sat 


Pepa 
Se 


fcr 


mats 


[New TnperedSPORS Fearn Fe, G0 By Ta Wer fm Pome 


Pe 


 sroms co., 127 Feurth Street, LESUEUN CENTER, MIM 


Ways to Do Recessing 
Continued om sae 7) 

tools should be ground, or set in relation 

to the work?™ 


“Tt depends preatly on the job,” re- 


plied Grimes, “This job you have here 
1s nothing but a. boring job s0 you 
simply set your tool slightly above center 

grind Yt as you would for boring a 


finishing cut in east iron, If T were doing 
the job, however, I would run the turret 
forward to a stop for the proper length 
at © (Fig. 1); then feed the tool by hand 
for depth of recess, and finally use a 
reverse feed of the turret in the direction 


Don't you 
is less likely to 


‘Therefore I would pull instead 


Yeecess 8 


Fig. 4. Without « "and" at C, the 
eceming toot would dig in badly 


of push. The spring of the bar in a push 
cut makes ‘the tool dig. in, but’ when 
‘using « pulling eut, it spr 
the work. 


you mean,” said Harvey, 
to try it both ways anid 
difference.” 


LL right, Harvey, I'm going up to 
neering department for a 
op and see you when I 


“Ae 


ine set up and 
started on the work just as Gris 


ed nes Pe 
‘You're just in time,” Harvey re- 


“Fm going to recess this one 
ush cut.” 


you take it out 
c" suggested the older man. 
So when the recess was finished, Harve 
took the piece and held it up to the 
light. 
Do you see the chatter marks all 
along the inside?” Grimes asked 


-.I do,” acknowledged Harv 
xy don’t do any harm, do they 
Be: nd of chatter is bad, because it 
indicates vibration,” was the reply, “and 
this is barmfal for both tool and machine 
‘Try it the other way now and see if it 
int bette.” , 
another piece was recessed using 
pulling stroke and, afterward inspected 
a strong light. ‘To Harvey's surprise 
there were no chatter marks apparent. 


“guess you win again; it's certainly 
better this way,” the youthful machinist 
said heartily. 

“It’s a good thing, Harvey, to avoid 


vibration, no (Continued on page 101) 
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Ways to Do Recessing 


(Continued from page 100) 


matter what kind of a job you are do- 
ing. For example, in a case like this 
(Fig. 8), the work A has a recess at 
B for the thread, and while the recess 
itself is not important as far as accuracy 
oes, the tool C would have to be 
sharpened pretty frequently if there were 
any chatter.” 

“Why, we have a job similar to that,” 
said Harvey, “in one of the big gland 
nuts on the number six compressor, T've 
done that job several times and always 
have had trouble with the recessing tool. 
Lwould be glad to know how to avoid 


Well, Harvey, look at this enlarged 
section of the work at D. Here's 
tool E which must be above center with 
clearance as indicated, If the cut is 
deep, stone the tool a little all around 
just under the cutting edge at F to give 
it-a little ‘land.’ If you do this 


Vhat’s the idea?” 


“UVTHY, the little “land” acts as a 
support. under the eutt 
and prevents the tool from digging in.” 
Grimes walked over to a pile of forgings 
(shown in Fig, 4) and picked up one, 
Here's a good example right here,” be 
said, ** You have a lot of metal to remove 


when you cut that recess at B, ane! if you 
fare not careful, your tool will chatter 
budly.” 

“Wal, Tim not 
$0 I should wo 
thought. you were ani 

nt could,” Grimes el 
‘know I didn’t mean it that 
fey exclaimed in apologetic 


ve already 
Let's see you apply it.” 

Do you mean that Tw 
“and! at Con the end of the to 


1s to do that job, 


you the idea. 


Id stone a 


“HATS the idea exactly,” answered 
Grimes. “The land will prevent 

the tool from digging in even under the 
sure of quite a heavy cut. If you 

feed the tool in the direction of the arrow, 
it will certainly chatter unless you dress 
it as [have suggested. ‘Then again, in a 
facing eut which will have to be made 
‘across the same piece (Fig. 5 at A), the 
machinist will have another chance to 
tise his head. In grinding the facing tool 
B, if he grinds a little *land’ and 
feeds the tool outward, he will get a 
smoother eut and less chance for chatter.” 
“Should a facing tool be set on center 

T shouldn't 


(Continued on page 102) 


or not?” 
think it would 


he 


iy “4 
ie BaP a nde SONS 
Se el Sn ec 
a 


“Tess Catt Oat 


A recipe for sheer 
contentment 


Sosm, yerlaps, youl 
‘whining softly tothe rhiythen 


Seas ce, 


Pitre i em wl PLASTIC WOOD 


“Old Town Canoes” 
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“B” Eliminator 
TESTING 
Problem Solved 


> 


‘To.ET fullvaluefrom your"B"Elimina- 
tor you must know that your "B" Power 
{a delivering the right amount of vole- 
age to detector, amplifier and power 
tube, 
Low resistance voltmeters suitable for 
atteries are worthless for test- 
Eliminators. This specially 
ied High Resistance Sterling 
for both. 
Whether this volemeter is used in 
yout business or for your own set, i is 
if you wane the facts about 
any "B" Eliminator. Also tests all D.C. 
circuits, 


On your answers to these ques- 
tions rests the success or failure 
of any “B” Eliminator you use. 

Does your “B" power actualy deliver 
the total voleage your set should use? 

1s ehis voltage properly adjusted —10 
that detector, intermediate and power 
tubes are getting just the right amount 
‘ach should have? 

Have you made the misake of trying 
to tae a "3" Eliminator with @ vole: 
meter which was intended for texting 
Bacteria only? 

Are you using too much voltage, thus 
overloading and shortening the lite of 
your tubes? 


Only a high resistance voltmeter will help, 
‘you answer all these vital questions. And 
never before has such a meter as this new 
Sterling No. R-415 been available ¢o the 
public. 


Sterling 


R-415 VOLTMETER 
A laboratory meter at the @ 
remarkably low price of 

$8.50 


THE STERLING MFG. CO. 
2631 Prospect Ave. ‘Cleveland, O, 
—____ 
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ees 
| Ways to Do Recessing 


(Continued frm save 10 
make much difference on that kind of a 


‘On cast iron it doesn’t make much 
rence,” Grimes answered, “but on 
steel, if you set the tool considerably 
above center, you get a shearing cut (as 


shown at D) aud the chip separates from 
the metal with a smoother cleavage.” 

“T'll try it out on the next job I get,” 
promised Harve 


A Two-in-One Packing Tool 


OR packing 

the bonnets, 
‘of globe valves 
‘and other sinall, 
stuffing boxes, 
‘a handy tool 
may be made 


from an old 
Ford engine 
valve. It is 
for about 
1% in. One 
prong is drawn 
| into a small hook for startin pping. 
out old packing; the other side is drawn 
toa blunt poi the new. 
—F. W. Bew 


iron pipe fla 
fe as well. Obtain a flange with 
igh so the threads can be 
‘out; then tap or taper 
lathe spindle. 


spindle first with 
turn it, carefully 


‘out an 
forming the surface 
the collar, if the plate 
d turn the face and 
- ‘The iron is soft and machines very 


iounting plates can be made in 
the same way.—Howaxp Greexe, 


Self-Tightening Vees Grip 
‘Tubes for Drilling 


FOS, ting 


cross holes it 
round stock,’ as 
for ‘cotter pins 
these sell tpht! 
times “The jaws 


Apeil, 927 


YOU can patch hole an cracks nwa 
‘or ceiliags easily and quickly. Wi 

Rotland Patching Plaster. The patch will 
no hin ay Planer of pant shinks, 


Neither will i crack, crumble or fall owt, 
Tes as lasting as the wall itself 


sy for a 


erent sk 
alt sar brn do 
hese ae ee 
ee 

=i 
| soe er ie 
pred 
Soauraters 
tegen 
ie ieee 


1 Con 
Rutland, Vermont. 


}y-in. sheet 
steel, bent and 
drilled —H. M. 


Keeping Dampness from Sills 
TT HE ails of small buildings resting on 
| 1 wooden posts can be prevented from 
ibsorbing moisture from their supports, 
and thus rotting, by laying a few thick: 
nesses of asphalt roofing on each post be- 
fore the sill are put in place—A. M. G. 


“The tock i quickly 
Gitmped for Selling 


"a Tanai OF eh le 

pe 

|A 2c STAMP ; ister 
road to success. See Money Making Op- 
portunities on pager 16 te 1aSe 
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‘Tongs with Wide Jaws 
for Handling Axles 


‘The tongs ate prepared by welding curved 
tecticns of" old boilerplate” tothe Sows 


PT WO. by fin. sections of old beer 
plate, welded on the jaws of tongs 


which are suspended from a regular air 
hoist, make iteasier to handle heavy | 
journals ina Denver wheel shop. ‘The | 
sections of plate are curved to fit the | 
Is. They are more quickly adjusted 
and give a much better control of the | 
work than other devices that were previ- | 
ously used.—Joskrn C. Corn. 


‘Window Shade Used As Cover 
for Drawing Board 


‘off, of Lo carry instru 
taken off 

A good scheme for agotecting the board 
and tools is shown int the accompanying 


‘Window shades are mounted on these drawing 
Boards a0 that they canbe covered quickly 


illustration, A window shade roller is 
fitted to the back of the board so that the 
shade may be pulled over the drawing. Tt 
is readily rolled out of the way, and if the 
front end is lifted about a foot from the 
board, it will roll up without disturbing 
drafting instruments, reference sheets oF 
anything that maybe on the board. 
—Aveny E. Guanvince. 


Istrtais and figures may be etched neatly 
‘on steel with the aid of a rubber stamp. 
ish to the steel and 


ight through it to the steel. ‘Then apply 
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9'x3 Back Geared—Screw Cutting 
SOUTH BEND PESG# 4 


Attachments 


‘A South Bend Lathe 
for Every Job 


‘Therein Seth Bend Lathe foreveryLathe 


fe Jenne eet te 11S 


Easy Payment Plan if Dei 


Price Includes Countershaft and Eau 


swine om Brith Specifications: 


SOUTH BEND LATHE WORKS 
833 E. Madison St. South Bend, Indiana 


etching fluid with a medicine dropper. 


HE chisel ede onthe end 
“Tetiecav nthes tiskan- 
mnt a euting tol of 3h 
foes wiles seni Uncine bo 
ture Smallende Gres matciveay to 
peal pleco cx Ths obact 
ono the bead gives far preset 
erage—palingenpcnny wala 


cannot supply you 
‘write us direct. 
Price $2.00 
canseL-epce-cLaw 
HAMMER COMPANY. 
ILA Ayrad Dept E 
Hoboken, N.J., USA. 


PARKS 


WOODWORKING MACHINES 


‘You ought to have this handy Parks in 
your shop. It is a compact, complete 
machine designed just like a big produc- 
tion outfit at one-fifth the cost. Includes 
S.inch circular rip and cross cut saw with 
polished cast-steel saw table, 16-inch band 
saw with tilting table for bevel-sawing, 
G-inch jointer, and motor operating from 
any light socket. Just plag in and go to 
work! Fits in a corner of your basement. 
Does any kind of cabinet and joinery 
work. Add lathe, shaper and other at- 
fachments any time at small cost. For 
the man who does “odd jobs” in his off 
time this Parks is a big money maker. 
Turn out as much ay a four-man shop 
‘working by yourself. 

Write for circalar and Parke 
complete cetalag of handy 
“Seeducrking machinery 
‘The Parks Ball Bearing Machine Co. 


1547 Knowlton Street, Cincinnati, Ohio 
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| Prove this 
‘dl Yourself 


Bite into and pull the head or clench of 
‘a 60d spike or pin thru a 4 inch plank. 


FORGED in | 
ONE PIECE | |) 
of Fine Tool Steel, Grip of 
Sole Leather Washers, press- 
ed and riveted between the 
‘shoulder and steel washer. 


Entwing “Unbreakable” are the New 
Em Patonted Tools 

1. Adopted by tho carpenters. 
2 Used by lange industries where ll 
2, Approved by university and whole- 

‘ni wi 
falers Taboracoriea. 
strength. 


4, Have Unbreakable 
6. Easier and surer drive. 
6. Finest grip and feel. 
7 Us ‘temper. 


& Weather proofed, abeolutely, 2 
10 Unheard of value for thelr price.” 
Guaranteed ‘*UNBREAKABLE” 
‘by our “Free Replacement" Tag and 
SUPERIOR IN EVERY WAY or 
‘we refund your money. 
Using Estwing “Unbreakable” is Leadership 


Subs 2 
Bout Anson ee 
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A Job for One in a Million 


(Continued from poge 13) 


cracked motor and were lost for four 
days in the Everglades. Their only 
companions were rattlesnakes and vast 
swarms of mosquitoes. All that stood 
hetween them and starvation were a few 
bars of chocolate and two cans of 
beans. Finally they’ were found. and 
rescued by ove of a number of airplanes 
sent out to search for them. 


‘AST year Smith again wasin the tropics 
‘engaged, with T. Glass as pilot, 

in photographing territory in the 
of ‘Tampico, Mexico. They were flying 
low over bushy country where bandits 
had been reported, when they suddenly 
‘were made the target for pot shots be- 
Tow. All at once they felt the plane 
shiver, and they knew it had been hit. 

Glass completely cut off the motor and 
ided down, and no sooner had they 
finded ‘than dozen” armed band! 
rushed toward them. ‘The airmen, un 
armed and powerless, thought they’ were 
done for. The Mexicans, however, were 
immediately struck by the strange i 
strument Which the fliers seemed to 
guard so carefully, and crowded around 
the camera in childish curiosity. Glass, 
‘who could speak a little Spanish, tried to 
explain that they were merely photo- 
graphing the territory for a Mexican 
company. Both men, however, were 
held. prisoners for several day before 
negotiations with the bandits brought 
about their release. 
Maral i making dosop photographs 

faxwell in making close-u phs 
of Niagara Falls and the Gorge in July, 
192%, illustrate how iron nerve alone some- 
times earries the photographer through a 
ticklish job in the face of From 
the moment he and Ford McCarthy. the 
pilot, took off from a small field on the 
‘Canadian side, the thrills began. 


“7 PHE field was much too small for our 

plane togetoutof with theheayy load 
Wwe were carrying,” said Major Maxwell, 
describing the trip. “To clear it, we had 
to zoom over soine seventy thousand 
volts in power wires at the far end. ‘These 
wires were forty feet up, and we didn’t 
leave the ground until ‘we were about 
fifty yards away from them. Never will 
[forget my feeling of relief when L looked 
back to ace the tail skid clearing the last 
‘wire by about one inch! 

{Such a beginning left me none too 
calm for the job I had undertaken, 
However, we had to get the photograph. 
And then, when we flew down close to the 
falls, we ran into violent bumps, the like 
of which I have never, felt. before or 
since. We were drenched with spray. I 
became violently ill. ‘To make matters 
worse, McCarthy, in his zeal to get me in 
position for the ‘photos, made the old 
ship do Immelmann turns and nearly 
‘every other fiying trick during the twenty 
five minutes we were there. ‘The last 
‘straw was when McCarthy decided to 
finish up the job by flying under the 
Suspension Bridge. ‘The rest of the trip 
was virtually a blank, until T found my- 
self lying on my back at the fiying field in 


Buffalo. But I got my photographs; one 
of them.” 

avy is one old-timer 

who has survived a dozen close calls, not 


raculous escape in the Shenandoah di 
ss He i Line 1 Basanti, 
‘chief photographer’ for urea of 
Aeronautics, When the O! 

the “Daughter of the Stars” to her doom, 
Richardson managed to cling to the 
careening, wreck until it erashed to the 
ground. “Then, his right ankle caught in 


wire, he was downhill under- 
neath the sh rare Tuck did 
he survive. 
T ANOTHER time Richardson went 
aboard the dirigible Los Angeles to 
take charge of naval photographers 


detailed 19° make photos of the solar 
celipse of January, 1926, And at what 
ris Mounting cameras on of the 
le, Richardson and another pho- 
tographer, Peterson, calmly took still and 
motion pictures at a height of 8,000 feet, 
and at a temperature far below zero, 
‘Their faces were frozen, but they stuck 
to the joo. 

Another world famous air photograph 
is Captain A. W. Sevens of the Ams. 
Pethaps his greatest exploit was tl 
history-making flight of 1924 when, in. 
planerioted by Lieut 3. 4.3 
fe phatographed the city : 

in an atte of $1,800 fects oe near 
six miles, which at that time was a two- 
man world record. One photograph 
covered an area of nineteen square miles 
and included almost the entire city of 
ce ee 

a8 ter, Captain 
Stevens, as a member of the ‘Alareaes 
Hamilton Rice expedition into the ju 
glo of eae i fein 
poat to take’ phot of tern 
mv whi 


never before seen by white men. 
Lieut, Walter Hinton, who piloted 
Navy plane, NC-J, across the Atlantic, 
as pilot, he penetrated 120 miles farther 
into the dense jungles than any other 
explorer ever had ‘Traveling light, 
neither man carried any firearms. A 
machete and an ax were their only 
‘weapons in case of a forced landing, and 
these would have been almost useless 
‘against the poisoned arrows of the savage 
tribes which infested the region, 


‘HESE are typical of the kind of men 
who are following the fascinating 

new profession in’ inereasing numbers, 
Yet nme of them are foolhardy adven- 
turers. To them the seience of map- 
ping the earth from the sky is a real 
man’s job. Most of them are married, 
‘and many’ of them are rearing fai 

‘This summer, undoubtedly, there wil 
be trans-Atlantic fights betneen New 
perhaps a flight arou 
the world for a speed record. Certainly. 
there will be more expeditions into. the 
Far North. And you may be sure that 
plenty of cameramen will be applying 
for places in every one of these expe- 
ditions. 
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Tonger wait, with slow, careful turning of the 
sextant tangent screw. ‘Then Tihy did an 
famasing thing. He Teaned against’ the rail, 
‘stared upward at the bridge, where Debron 

dpeeing out at the leap trough the 


ickness, and laughed quietly. 


vd out. It's a man's job!” 


‘When he got the postion line ready from his 
observations Tishy smoked a cigarette before 

to the chart room to lay down on the 
hart, Debron, of course, had line, too, but 


ice he had picked up the light he would prob 
fly not be in any hurey about laying it down. 
ugh the darkness astern the light of the 
windjammer blinked Stfully. Windjammer 
were never famous for the quality of thei lap 
whine in the at, although the 

iow had stopped, and the running seas over~ 

i look as they eurdled 


‘started toward 


‘bridge ladder he 
‘Stop the ship and 


ling. Te lal seen that 
Debron had. not. 

Whe OM Man had found it outs hat would 
jg cocksure fellow would 


morning. He was a ed 
{hing the passengers were all asleep, ‘here 
Mroult be Rothing to, worry about since 


‘Tay, h woul at least he 
Then be Iai of the p 
"Tiahy Tost hia senile Tle 
ly. Sought for the light, 
"Instead, there was 
‘nual light much a4 a8 anchored vessel shows 
Ghee Tarestay, “the lights» people had 
discovered they were adrift. 
tnoment when Tishe disc 
there eas a shout fi 
ongotten wi 


ner in tow was close 
le to stop. when the 
ve the hearing. “That old 
head with ioe, was simply 
once the pullot the towline 


move in a short re. 
Toromust crows ‘ext, igo 
tbe in his excitement, yelled: 

ears abvead anid to port 


ISHY was at'the bridge ladder. He felt 
wily. "He hid never meant to let Debron 
set into quite that fi, 
“Hard aport, Ful ahead prt engine, half 
the eaptain ered, ansiousl 
10 the blackness ‘ven 
to stretch 


the speaking 


* Look out aft, there! 
‘The towing twanged tight. Te snapped 
mer's bows eu i 


doors. opened. 
awaken the 8 


‘Call the chief officer,” 
was at his side. “Get 
fan anchor down quickly! Have the other clear. 
Debron, see all bands are called. Stewards 
too. Got to keep the a pare 


9 


HACK SAW BLADES 


MONDS SAW AND STEEL CO. Pchburg, Mats. 


cy SIMONDS’ 


AC12- #80, 


ices as if 

he were in the room! 

‘The Amplion Cone is remarkable 
ee of peck 

THIS is she supreme tet of all 
radio reproducers, especially those 

of the Cone type. 

‘The heae ofthis Cone, as with ll 
Amplion models, is, of course, the 
tmatthless Amplion unit which is a 
standard of com in radio re- 
producers throughout the world. 

(Other Amplion models range 

‘from $12 to $135 


‘THE AMPLION CORPORATION 
“OF AMERICA 


Ste M280 Maines Avenue Gg 
= 


Silver Lake 
Sash Cord 


in the handy package 


Carries complete illustrated directions, 

Enough for four new cords. A screw 

driver is the only tool you need.  Elimi- 

nates delays and repair bils, Guar 

teed for 20 years. 

‘The Handy Package is just as handy 

for other uses: sled or coaster rope, 

hammock or swing rope, touring and 

hiking kits, Boy Scout outfits, etc. The 

Silver Lake Package isafamily necessity. 

Tf your hardware dealer hasn't 

Pinte oe the coupon blows 
SILVER LAKE CO. 

Mics. of Solid Braided Cordage, 

318 Nevada St i 
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* Crowning Adventure 
of Burgess Radio Batteries _ 
They Flew Over the Neth | 
Pole with Byrd 
May 9,1926, history was 
made: American history 
World history;undying history. 
Lieut. Commander Byrd, in his 
| fearless 1500-mile fight across the 
top of the world adds another 
ling triumph to the long, 
jump! proud 


\ 
list. of American | 
ferred has | 


Radio went: 
become vital to the lives and 
success of explorers and adven- 
turers, Burgess Batteries went 


} 
| 
sey ace eee 


Commander Byrd, the Detroit 
Artic Expedition, and Capt. 
Donald MacMillan. 


|“ caren sates Orrtass Cmca 
Farin aud Ort 
isgare felivcnd Whanlpca 


Bunoess Barriny Couraxy | 
| 
i} 


BURGESS 


RADIO BATTERIES 


paseng fom ping batty. Se what the 

orm 

Tatecloecl pea segs wet iy tik 

sed lgaet ta ceees secrmebaiee Swope 
Tanyas hs 


ar mete tg 
Sievert tid 
een mn eer 
eer ar ene 
futilely attempting to chop the ice from her 
eerie Steen 
irehainy Cit eae 
Soe eas ee Se ae 
IS 
ite apt eich hin 
Se cite 
cee ce aon 
sages ile. eka fig 
erin aioe aed 
sentir elon 
Sone moran 
ee 
iS int ng aT 
erg tt 
ites eats ated 
Secon cer ters aes 
mopar ade tet 
Schaar 


TT ISH doubt at when the anchor definite: 
Ir eldand the steamer stopped drifting. He 
oul take in every bit of the scene. Tt was m0 
isn How well he could se that all 
to hia "Tad he not been so bitter, 
ve told Debron that the lghtahip 
‘waz aif the moment he Hisseatant 
stage of the moving Kah fixed star. 
‘Then the course could have been altered with: 
out f 


the tow would not have moved ‘up, 
Slacking the fine; the towline woul not have 
enone witout that aug srk of ene 
ie in the tamer woul pat have ht be 
pepellers, nor need that old windjatnmer, 
Aerttubtorn old man and courageous crew, be 
a that moment drifting fast to destruction in 
the breakers 


all, a savage anger sethed 
‘that moment at least be 


pat 
with his nicknames—Tishy 


swarming mob of steerage folks, all screaming 
fighting about the boats, efusivg to listen 
to the stewards or seamen. Tishy seized hold 
of te fea oe he elidel with. 

‘Speak English?” he yelled. The man an- 
swered in a mouthful of gutturals. Tishy tried 
‘Another. He tried many man answered 
‘with a stomachy, rumbli 

"Then tcl ar the sips anchored, that 
they’ ate: Goon, shout tout before mime: 

iy 


HE; man bawled the assurance. There was 


way through, to get to the bridge ladder, Tishy 
Se eke Ey a er ered 
Seninst the al 

it Tee = bas ‘etn, The old fellow 


blush flooding his face. What & fine protector 
he had shown himself to be! “Even that old 
‘colonel, age, weaknest (Continual on pape 107) 


‘Oa geuspeed er 
ac rg 
Fea eaay 


ito lane otlerscany ante. 


ELTO OUTBOARD MOTOR COM! 
‘Ole vinrwae, Premgean ANY 


Dest. W Mason Street, Milwaukee, Wis, 


py ine 


as 


3 BUESCHER SHEE 


‘Take One Home on 


Six Days’ TRIAL 


Reenter ee 
wieder ao oie sete 
ed 


rdf 
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‘and all, was proving a better man in the pinch. 
He was being hustled about. and was clearly 
fot atrong, yet he thrust back the rabble, fac- 
ing them with glittering eyes that shot indig- 
nant firea straight down his eagle nose, calling 


“Take Unis, colonel, and use it if you must,” 
he snapped, and then went up to the bridge 
with his report that the steamer was securely 
fanchored. Thick flakes of snow fell athwart 
the blackness of the night outside the are Tight 
fre 


‘The captain ansoulywaiched the 
fase riving Tishy's report 


ng bey 
Fitts the inked 


EL URRY with that boat, Detront the ex 


Intely cast-off, Debroa and a crew fought to 
clear nway a boat, and the frenzied mob, only 
just reasnured by the steamers anchoring, once 
ight ofan officer and men 
it. Tewas useless 
‘no danger. 
{ell them only a rescue of that 
was intended. What had they 
‘Windjammer? If she struck, Wh 
They aboard of hee? 

‘Hat what Tishy saw more vividly than any 
thing else, was that Debron again had been 
cchoaen to take a Tine across to the imperiled 
ahip. He sav, too, that Debron could never 

‘that boat ws 
unmet from st 
roaring breakers, there was sual chance that 


‘ip wih the 
ott? Were 


her plucky old skipper and erew could be saved. 
Aad it : 

created 

what. Tishy 

willy seeking fora solution. 


imp 


mn there and help Debron beat off 
said the captain to Tishy and the 


i 
muttered Tishy, 
der in one Footless slide, hands 
" followed. hurling 
‘and. speedily swale 
lowed up by i. Tishy'had seen where the box’ 
Thad prepared coiled small lines, ready for the 
Tout ile was Tost to tight for « moment, as 

id heen. But soon a shout went 


who & moment before crazily 


‘out upon the hi 
‘a couple of shots. his excitement, 
nd perhapa they did 1 the mob 

‘manhandling. And then 
Wout that made the other sound bike 
h of a zephyr. Debron uttered it. 


inn they expected to pull off «stunt ike that 


‘That was another result of ‘humorous 
nomenclature, (Continued on page 108) 


| 
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OF HAPPINESS 


ing on the water, Go where you can 
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YourVacation Hours _ sisirisieter let rpling are. 
Motoring on theWater rien f0 degree te, 


Knowing full well that your Jobson wil get 

there and back swifly and sally. 

‘This year Johnson further enhances it out- 
leadership in the outboard motor 


Hf you are considering the purchase of an 
‘outboard moter, you owe it to yourell to we 
or bever, ty One of these new Johnion 
rotors. Jobinson dealers are prepared to tell 
‘You on easy payment 

‘The new Johnson Aqua Flyer (17foot ma- 
‘hogany hull, with enclosed Big Twin—speed. 
18m. ph.) was the sensation of the New 
‘York Motor Boat Show. 

JOHNSON MOTOR COMPANY 

‘2532 Semple Street, South Bend, Ind. 
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_Jishy 


Bot Tishy was well away. The windjammer 
allowed dowa the wind, past the steamer, and 
A the nearest point was no amore than ‘ft 

jut she moved fast. ‘The reefs 


yards distant 


fea which was @ human being 


‘My Lord! He's a gone goose, and s0's the 
windjammer!” That’ was the captain, up 
there on the bridge, full to overflowing with 


‘enough. 
"hey oe him! They've gta line to him! 
‘Thus the os'n, tending the hves, 

“Oh, father! ‘Tellme, I daren't look’ 
‘This from Blanche Torrey, hiding her face 
against her father’s coat. ‘Then in the next 
‘moment bravely facing whatever might come, 
scanning the water, biting ber lips. 


“PS WITH you, lads! Lower away smartly!” 
‘Deboa at last had his boat clear, But too 
late, unless Tishy had got his line across. "The 
‘boat was lowered, just the same. And the wind- 
jammer scemed to swing faster towards the 
reakers. ‘Then line snapped up from the sa. 

Arhout from aft. Men aboard the windjammer 
ly hated in the lie. ‘The bow'n's gang 

‘ung out coilafter colo bigger lines: and these, 
too, were hauled over uutil a hawser stout 
enough to secure the windjammer to the 
dof. But the wind- 

of the marl. 


fide of et rope a sen dropped 
He's gone! 
‘Threw hiself away, that he did 
“The old ship's into the breakers, too!” 
Debsron had headed the boat straight for the 

‘windjammer. Low down on the water, he had 

‘bot scen Tishy fall back ard go soa 

to the blackness. The after wit 

denote ure ratings neat ropn Seryt 


‘steadily dragging the old ship back from the 
jaws of destruction into which Tishy had van 
fed. 


‘The old skipper of the windjammer was 
eatrubting ae bering at Delon, whose 
oat was near swamping under her’ as abe 
came up to the pull of the winches. ‘Then 
Debron started his men rowing again; and the 
boat, too, disappeared into the murderous 
chaos beyond the are lights’ radiance. 
‘That boat's. gone, too,” muttered the 
‘of the Diadem.” “Two fine fellows lost 
i ene sae bee hes 
abandoned at frst!" 


WITH old windjammer baled dea of 
danger, end the Diodem securely riding to 
ber ig scons thee was nating sngty 
(ou but wat. Passengers submited to per: 
Suntinn ned went inte thesicerof the mlb, 
{otal in busied tones of the aval tragedy 
that hed shadowed then within sight of hase, 
Sot n'a corner of he amon salon the 
tous brid la cies crms's actly werpng 
titer: an vow he mead tener tre 
Himias bot secmed to have some to sere 

‘After abies word sceped that the tgs 
woe i pght Tt wut ot the pee 
Spin, Det Hance Terre? nenciaed 
SEescemed to lave nointeret outside 

"The tgs cried around the rel 
ful mageing veel, with arclipita Chat 
ores we ee 
‘The fit, and biggest, steamed alongside and 
Ialied the Diadem "(Connon a 10) 


April, 1925 


Heavy Duty “‘B” Batteries 


SKibped direct 
trom our factory 


Rie aie 


Advice for Popular Science 
readers regarding safe and 
profitable investments. See 
page 6. 
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z 0d especlally endorse the 
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idmany 
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Tishy 


(Continued from poze 108) 


‘The wind chopped the words, but the meg- 
aphone made clear something about a man 
needing medical aid; and the tug skipper 
shouted that he would run alongside if 
the man could be taken q 

by. "Witha c 

Tights flooded ks with stronger than 
daylight radiance. Strong hands passed over 2 
bundle of blankets. Un 

over the rail after 


Ely. So men stood 


nd sent er om devk. with signal By 
ber cheeks. = 


* That was in 
And two hundred 
indred passengers. gave 
A’ crowd Tollowed’ the bundle of 


retty badly froaen, sr,” 
Plucky little devil! 
Took after the towline 


stinging his palate, the captain fou 
trembling girl trying to thrust past hi 


new eno 

that Blane 

‘Tahy would need 

gained his 

Being. He 
Te was a batt 


about the Torreys 


‘before he re- 


i the captain gave way 
sorely frozen 


Theand any of the many voices that raur- 
iuiries nent hy. he gave no xign, When 
‘called. him "Tishy." Tahy's eyes 


fingers that in themeelves eradicated any trace 
of bitterness lft. 


‘The"SELF-ADJUSTING" Rivaitat 
A 2c Stamp 


will start you on the road to success. 
See Money Maiking Opportunities on 
pages Ite 0 143- 


Seaweed a Valuable Food 


FF YOU woukl he strong and healthy, Feast 

‘on a dict of seaweed, says Miss Josephine 
Tae, epartment of the 
served 0 


for goiter. by 
irtue of its richness in fodine, declares Mise 


Tilden, but it contains other valuable in- 
redients, which we now recvive indimetly by 
‘Eating the Bah that feed om it: and babies, he 
says can digest it as easily as adults 


Paris to Build Auto Subways 


T WILL soon be an ordinary sight in Paris 
to sce automobiles 

the ground and as suddenly dart up into the 
street, if « proposed scheme for relief of traffic 
Congestion ‘works out satisfactorily. Under- 
ground passages for automobile traffic oaly are 
to be constructed at three of the busiest street 
intersections to test out the plan. 


vddenly disappear into | 
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ARTERRADIO Co, 


‘CHICAGO Bae 


Bare Hands 


(Continue, 2 


ing iron, the charcoal should be made at a high 
temperature, when it will become an excellent 
reducing agent.” 

‘Williams looked up from where he was work- 
ing on a bellows. 

"You know, Thornton,” be grinned. “I 
thought my encyclopedia went down with the 

2 dida't 


information. It would not have surprised hin 
if his partner had utterly refused to aid at all. 
But the few days that had passed made Parker 
feel a littl less optimistic about being rescued 
by a passing ship. He had endeavo 
some sort of signal 
his mind had eo 
‘contrivances 

lipped factory 


and he was discour- 
Parthermore while he had 
hunt aad of the ata 
the oma ad ad, head ten ey pee 
satly tren ‘be wan at lat fu 
ress once more” His uit didnot lok asi 


is true, but it was 
‘very comfortable and warm, very fact 
‘made him less nervous, les irritable, and con 
sequently les sarcastic, Furthermore, his mind 
Sevan cocycle of technical information, 


And he could no more help giving it out 
Snyone adiitted a lack of knowbedge than he 
‘coukt help breathing. 


UT whatever the reasons for Parker's 
ttitude, Thornton was pleased. 
‘nish to se their friendship stretched 
to the breaking point 
“But how abut your lime?” asked P 
"What the deuce do you want i 
asked Williams. 


‘ah, yes it is FeSs 
Fe + CaS + CO, In other words 
ye gangue and ash and 


“Does 


bout if we can't find it we may be able to do 
something anyway.” 


“TP YOUR smelter wo 
ted Parker. “Butt 


“Not entirely worthless,” corrected Thorn 
ton, "We can make some use of it, regardless 
‘OF course, limestone would 


i 

Birter Inghed ad tooth of hie src 
seenel 

SFE be admitted 
ie 

ies tiny Sonn mii so rn 
fored to ahead witout tock te ays 


“Tt might belp—a 


"asked Kelly when 
the supplies were assembled. "And how does 
the bloomin’ thing work?” 

“You sce that depression in the bottom, 
don't you?” asked Thoraton. 


‘up with alternate layers of charroal and thagoe- 
tite, Then we set the (Continua ox pope 111) 


“Wel, that’s the hearth. We Sil the furnace | 


Re eet 
See 


FREE &. 


fa, New Lae Price 
and Ling Terma, "Also Log Saws and Pampers 


‘WITTE ENGINE WORKS: 


SPORT BODIES for FORDS 
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Bare Hand. 


(Continued from pave 110) 


‘charcoal on fre and pump our bellows as fast as 
‘we can to create a strong draft. The charcoal 
‘zeparates the iron from the ore and it melts and 
ins down to the hearth. “Other things melt 
fand run down, too, but they are lighter than 
the iron and so float om it, and we let them run 
off through the upper one of those two holes, 
‘The lower hole inat the level ofthe hearth, and 
that will be kept plugged until the molten iron 
ling collected. "Then the plug will be removed 
tolet the iron run out. T've made a place for it 
torunin thesand, ‘Then these holesin the sand 
‘ate molds. ‘The iron will flow into them and 
‘cool and solidify in those shapes I have 


‘On the other 
many impur- 


STTHAT fs the question.” jered, Parker, 
You may not get an 


hand, you may get stuff wi 
tit i it Uhat At will be worthless. ‘That is 
probably what will happen. You 
rude, your air pressure is limited, and you 
Ihave no accurate method of assaying your ore 
‘or of measuring anything else. The various 
tra of ron and eel depend pon the pe 
{centage of carbon they contain. If you sbould 
i Tee than three tenths of ne per- 


it before it 0 
fal fread tol 
with from three tenths of one percent to two 
‘two tenths percent of earbon—which, bee 
nur furnace i $0 small is conceivable 


Thecome hard enough 
‘ou should get metal 


‘be steel, and that 
HM, however, the metal contains 


Inore carbon than this latter amount itis east 
iron. and ax sch will be more or leas useless. 
he steered, “you ean erect 


1s Hensemer converter, 
ig furnace, 
ple enough. 

is curbor, and make steel or malleable 


‘added ‘Thornton. 


post 
rerenll ready tog?” aaked Kelly. 


nodded ‘Thornton. "You and 
while I et the 
imac with a pile 


they dum) 
ow more ore. ‘That's it. 


sd the materials in. 
‘She's full and 


He took a burning brand from their camp 
fire, thrust it through the cinder noteh, and 
saw the Kinding cate fire. Tt burned up 
Howls, an he enn, to pump two of the bel 
Io h cach 


“and work your 


Parker stood hilly by. Te merely watched as 
hers labored, ‘The bellows thumped up 
‘down and the furnace grew hotter and 

ter. Flames shot out the top, and the 

For hall an 


near the cinder notch, saw a glowing residue 
reich the opening and slowly break over the 
i 


he shouted. “Pump!” 

He paused to take off his rabbit 

sand went to work agin with renewed Vso 
fore charcoal nd (Cot 
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With this Veeder Counter over your desk, you can watch the 
‘workings of big “automatics” as closely as if they were miniatures 
on your desk. You can check-up on mechanical improvements 
for operating methods as they 

from where you sit!—guided 


of your 


Needéy COUNTER 


‘The “Form UM” Magnetic Coun- 
ter below counts machine operations 
cr units of output electrically com- 


register in the output. Supervise 
by the production-figures on the 


Mechanical contacts on your machine 
make and break the electrical circuit 
which operates the counter over your 
desk oron conveniently located Counter- 
board. The electro-magnetic drive can 
get its current from your regular light- 
ing circuit: Direct current, 110 Volt, 
oF from storage battery. 


For machines, devices of apparatus 
where you can't put on a mechan- 
ically counter, you can 
readily attach a contact-maker and 
‘eet your count “over the wires 


cal end magnetic count 
‘ll machines. 


The Veeder Mfg. Co. 
44 Sargeant St., Hartford, Conn, 
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in your roof 


exon it causes costly damage, 

stop it with Rutland No-Tar- 
In Roof Coating. No trouble at all 
to apply, costs little and makes 
leaky roofs as good as new. 
Rutland No-Tur-In provides a. perfect 
Coat of asphalt and” asbeston—o ough 
mineral covering. Nok a drop of tar in fe 
Te will not craw, 8g, 
peel or blister, 
Trsist_on Rutland at 
your hardware ot paint 
Hore, “Save mone 
ling the cupon 
ay. Rutland Pare 
erm. 
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Bare Hands 


rom page 111) 
fore in the top.” be shouted, and Kelly leaped 
to his feet to perform the task. 

‘angue flowed out in an increasing 
stream, collecting in a depression in the sand. 
Finally’ Thoraton leaped to his feet, seized 


through the cracked stopper, and he poked 
again. The bit of lay fellaway. and. glowing 
stream of metal. flowed forth. Thoruton 


ing out of the hole. | 
The sand was too wet in your mol,” e- | 
plained Parker, disparagingly 

‘The axe and the adee glowed brightly, and 
lowly the bright light let them. ‘Thornton 
looked back and saw the last of te iron trick- | 
Ting slowly out of the bole in the base of the 
furnace. In a moment it was followed by the 
gangue that now had sunk below the level of 
the cinder notch. 


“WV ELL" said Thorton, aking 2 ong 
pa, 


breath, That's done. 
scotfed Parkes 


“TM pat ly. 
*No,'no,” objected Thornton. “want to 
‘cam, what we have.” | 
The took a sick and thrust it into the hole | 
he hamier head. ‘The wood | 
fared up and he withadrew it, but presently he 
forced another in and the cast meta 
fand misehapen though it was—was_ nor 
‘crude hammer. He drove the handle more | 
firmly ito. place, and swung the hammer 
heavily against « amowth boulder. 
Tt clanged, and ‘Thornton held ite dented 
face up for Parker ta examine. The dent caused 
by the blow was noticeable, even toa leas cure: 


ing some water, ordered Parker, eenly 
interested now. Ovmnak shulled off wath & 
id made, bringing 
it back brimming full. Thornton vet-hed the 
fdowing metal, and finally drew % from the 
fren He ited it with two sticks and dropped 
it into the water. Steam rose in-a great cloud 
nthe water boiled. Sloty it ded down, and 
‘Thornton upset the conta 


‘on the face of the metal was smaller, Parker 
looked at it carefully and laughed. 
“What is it?” asked Thorton excitedly. 
“It's steel!” cried Parker. “Steel! Now 
maybe we can— 


Even the scoffing Parker is carried 
away by this dramatic emergence of 
the castaways from the Stone Age to 
the Age of Steel. Can they, by theit 
ingenuity, beat their way back to the 
modern age from which the murder- 
‘ous seal poacher, Kiska Joe, so rudely 
‘snatched them? ‘Can they escape from 
this island of peril? Thrill upon thrill 
awaits you in nest month's install- 
| ment of this amazing novel. 
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Glenn Curtiss 


(Continent 
Government test fight in September, 
1908. His name is perpetuated in. the 


wvernment flyingground, Selfridge Field, 
at Mount Clemens, Michigan, near his 
town. 


Curtiss, “we discussed aviation from 
every possible—and_impossible—angle. 
Each of us had his own idea. We had 
copies, now, of the Wright patent, show- 
ing how they controlled their’ plane 
against tipping over sideways by warp- 
ing the wing structure. Of course, we 
could not use that, but we believed there 
were other ways of controlling the plane, 
which would not infringe on the Wright 


pal 
“We had full reports, too, of the ex- 
periments with gliders made by Octave 
Chanute and Istael Ludlow in this coun- 
try and by the German, Lilienthal, who 
had been killed while trying to fly a glider 
ntainside. Some of us thought 
lane was the thing: Professor Bell 
stuck doggedly to his tetrahedral kite. 
We had some exciting discussions, but we 
srmonious group, and that in- 
Bell, who was extremely, 
interested in what we were trying to do.” 


ON ,THE first of October Captain Tom 
Baldwin was giving an exhibition 
flight with a dirigible at St, John, New 
Brunswick, and the whole party’ went 
down to see it. Then and there it was de- 
cided to form the Aerial Experiment 

‘ation, which Mrs. Bell agreed to 


of agreement of the AE. A. before me 
as T'write. In it Professor Bell agrees to 
five the benefit of his kleas and assistance 
fn earrying ont the ideas of Glenn Cur- 
tha FW Baldi AD. MeCuniy 
and Lieutcnant Selfridge, and they in 

Profesor Bell the bene- 


common aim, ‘to get into the as 

construction ‘of practical aerodrome 

driven by its own motive power and 
carrying @ man. 

he Association was to last for one 

her was to retain all 

vidual inventions, de- 

tly.” Professor “Bell 


veloped “con. 
was to put his 
the Association's disposal, which was to 
be the headquarters until 
1908, ‘when. some place 
States should be selected. 4 
0 be appointed Director of 
“The document was duly 
in. the presence of the 
ul at St. John. 


NDER this agreement, Glenn H. 

‘Curtiss was unanimously chosen as 
Director of Experiments and his work- 
shop at Hammondsport, N. Y., as the 
United States headquarters of the Aerial 
Experiment Association. For a while the 
group continued — (Contiaued on poge 114) 


today— 
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Dividing 
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between the antiquated 


and the modern home 
is automatic oil heat 


don't care what other prople do, of 
sourse—but haven't you, noticed that 
more and more of your frends are put 
{in oil heat? Haven't you noticed what 
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at bridge and dinner tables~and how en 
‘thustastic women are about i? 
‘Naturally it's the women who appreciate 
such Improvements mort, for they now— 
fonly too well—the never ending drudgery 
tl shoveling coal and ashes; the inconvenr 
fence and discomfort of constantly 
temperaturey; the ravages of dust, soot 
sooke. 


(cours no woman relly minds feng 
s karace-“vhen icant be" bebe, Bot 
‘now that nearly all progresive people are 
ia oll heat—and now chat liberal 
plan has made the perfected NOKOL 
0 cary 10 fowall—ia there any valid reason 
‘why any man of moderate means shoulda’t 
enjoy this earelree luxurious, automadc ofl 
Theatt why his wile and home shouldn't be 
fon the right side of “the dividing Wne?™ 


‘The elimination of noise is only one of the 


‘operation—olten lower than hard coal, 
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‘ bs oes 
pee ee 
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ee 
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Glenn Curtiss 


(Continued from page 113) 


to experiment at Badideck with tetra- 
hhedral “kites and with aerial propellers 
oon boats, and then Curtiss went hack 


Hammonds; to prepare for Lo 
finance p was 
ad on mockansal fight ty thas ties 


Club of Ameri 
office when a telegram 


built right 
he could not bi 
never saw a man less 
‘The simplest oper 
tion, even driving a screw with a screw 
driver, stumped him. But he had vers 
‘concrete ideas about th he wanted 
things done an of get 
ting his ideas across to the man who had 
the mechanical skill to carry’ the 
He never *hossed,” never scolded, never 
criticized, but somehow he kept other 
people on their toes all the time, He was 
@ wonderful man,” 


Protenor Bell 
Mr. Pont, Glean Curtiss dec that the 
‘way to get quick action was to buil 
slider, which could be constructed ina 
‘week and would provide occupation while 
the motor-driven pl 

So when McCurdy, Casey’ 
and Lieutenant Selfridge joined him 
there was a glider all ready. and 
four of them practiced 
hillsides of Lake Keuka 
Selfridge was giv 
spre first 
in rel cis, mo it tos ceed tae Bad 
Wing. Each member of the Association 
contributed ideas, but this was to be 
Selfridge’s machine, and acceptance or 
rejection of the ions of the others 
rested solely with Rie ‘The fed Wing 
was finished. motor installed, everything 
ready for the “ jump-off” early in, 1908, 
but the icy north winds did not let up 
sufficiently to make the experiment until 
March 12th when. on a stil but intensely 
cold day, the Red Wing made its first 
and last flight. 


HAD been agreed to try itout on the 

first favorable day, whether Selfridge 
was there or not. When the day arrived. 
Selfridge had been called away on busi- 
ness, 50 it fell to “Casey” Baldwin to 
take the ter while the others started 
the engine by giving the propeller a wh 

“There was a real thrill.” said Curt 
“The Red Wing was equipped 
as were the early Wright machines. It 
skated over the ice of Lake Keuka while 
we held our breaths, wondering if it 
would rise into the air,” At last it did! 
We saw an airplane fly! 

‘The Red Wing rose nearly eight feet 


into the air, traveled a distance of three 
hundred and eighteen feet, eleven inches, 
and then crashed, landing on one wing 
tip and wrecking the whole machin 


We knew now that we cou 
machine that would fly 
We had spent seven weeks building the 
Red Wing and it had taken twenty min 
tutes to smash it, but we had achieved 


ASEY” Baldwin took charge of the 


nof the next machine, the White 
‘ce had broken up before it 
wed, and its tests had to be made 
‘on an old race track near Hammondsport 
known as “Stony Brook Farm." ‘There 
were erashes and disappointments galore, 
some short jumps, one or two fights al- 
most as high and as far as the Red Wing 
had gone. rebuilding, repairing, changing, 
with "Professor 
Bell, who iad down from Nova 
Scotia to join his youngsters, and a tre- 
mendous disappointment when, after dis- 
carding the expensive silk for cheaper 
cotton for the wing covering, the machi 
refused to rise at all. "This was puzzling, 
until Professor Bell pointed out. that the 
porous cotton did not offer sufficient air 
resistance: so the wing covering was var- 
nished, now the universal practice. On 
May $2, 1908, Glenn Curtiss tool his 
seat in the White Wing and reall 
One thousand and seventeen feet in 
nineteen seconds was the White Wing's 
record on this occasion. It rose high 
{ough into the art eave no doubt that 


plowed field without damage. 

“This was regarded as a remarkable 
flight, and, naturally, T felt very much 
elated,” said Mr. Curtiss. “There was no 
question, now, that we had found the 
right principle on which to base our fur- 
ther experiments, And we had proved to 
& skeptical word that mechanical fight 
was an actuality.” 

Now it became Curtiss’ turn to take 
charge of the construction of the next 
machine, and work was started on the 
Tune Bug, in which Glenn Curtiss was to 
make, on’ the Fourth of July, the first 
previously-announced public ever 

de by any airman, and to win the 
Scientific American ‘Trophy for the first 
flight of one kilometer or more. 


In the next installment of this re- 
markable series, Mr. Stockbridge tells 
how Glenn Curtiss built and flew the 
June Bus, won the Scientific American 

rrophy, gave New York City its first 
sight of an airplane in flight and then 
went to France and captured new 
honors. This story is more than 9 
chronicle of the career of one man; it 
Feveals for the first time the fascinating, 
details of the early history of aviation— 
facts hitherto known only to Curtiss 
and a few other pioneers. 
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—New Hair 
30 Days or ly 


Treatment 


rt Guaranteed (0 Give You 
New Hii onk Gast You One 


One Cang 


My Contract/ To Men 
Who Want New Hair 


Why f 
He 


dandruff and falling hair—when you can 
's my contract to you in bla: 


‘By ALOIS MERKE 
Founder of Famous Merke Institute, Filth Ave., New York 


NOW, you can stop falling hair! Now 
‘an save yourself from baldness!” Now 


Hatinodeat 


ing out—-no matter how many treatments 
you've ‘tried without real re- 

fults — my contract stands. 
New hair in 30 days — or the 
(rial “costs you absolutely 
NOTHING! 

My Secret Method! 
‘There's nothing" 
about my "treatment. I's 
simply. the result of ‘years of 
research and day” after day 


experience in treating thou 
ands of cases of loss of hair. 


throwing’ away money 
Inge your time—when you ty 
reach these dormant Toots 
‘with ordinary hair tonic, ls, 


massages and salves. Such measures treat only 


roots, 
they ever possibly grow new hair? 


How My Method Works 


It’s no nse trying to make «tree grow by 
rubbing "growing fivid” on the bark. "You 
duct get to the roots, 

And. that's. just why my 
sce treatment re 
mend call Tt pene- 
{rates below the surface of the 


And, best of all, my system 
is so simple that it can be used 
jn any bome where there is 
clectritity without the slight- 
‘st discomfort, and for just a 
Joocenteaday. 


sily escape the tragedy of baldness? 
ind white! I positively GUARANTEE to end dandruff 
top falling hair—grow new hair in 30 days—or I'll pay every penny of cost myself! 


New Hair or No Cost! 

Theedscln spning lacs ft 
wort ett ime 
eee tebe kes 
Seegen GU mentee 
jioetimine ie eye 
sag tet you ty ae So ne 
bai 

Ppl eg tal lity Aad 
2S Sees 


Send for Free Booklet! 


“pace prevents frm vag you al 


Easing ‘wont 
tahute guarantee T ser You" Af you wil 
oa Ti sd yoo 


Eee ee 


Sine oe ia 


cay. state 
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Miomexz Mialistng Opportimiktics 
[Kore Of Popular Sciences Momtulky 


Learn Electricity 
by Actual Work... 


in 3 Months a/CoyNne 


Learn to Earn $65 to $200 a Week 
Or Go In Business for Yourself and Make 
$3,500 to $15,000 a Year 


Yes, 3 months at the Great School of 
Coyne, located in Chicago, The 
Electrical Center of the World, will 
make you an Electrical Expert 
pable of commanding big The 
whole world of electricity is open to 
the practical man, the man who has 
had actual experience with electrical 
apparatus. Coyne gives you a pra 
tical training on the greate 

of electricg! apparatus of an; 
tion in the World; everything from 
door bells to power plants, 


Not a Corr 
We don’t make you a mere “paper” elec- 
trician, We train you by practice on our 


ammoth outlay of neat equipment. We 
im houre-wiring by having you do 


iWesnctly as itis done outside—not just by 
reading about it, The same applies to 
, power plant operating, 

ar installations; automotive work and 
ical jobs. That's: wy 

we you to become a" Master 


Electrical Expert. 
No Books—No Lessons—No Classes 


You Do Actual Work 
‘The Coyne practical course includes no 
books, printed lessons or useless theory. 
‘We train you to work with your head and 
hands on the same kind of electrical appara 
tus as you will find “out in the field.” 
‘Age, lack of experience or education is no 


drawback, Our students range from 16 to 
‘60 years of age. C you Free, a 
Life ‘Scholarship which ‘enables. you "to 
return at any tive for instruction on new 
‘apparatus which we are continually adding 
to our course. We assist you to.a position 
After’ graduation," Free’ Radio "Course 
Included 


Earn While You Learn! 

We help students to secure jobs to ea 

‘@ good part of their living expenses 
while studying 


Send Coupon Now 


Send coupon today’ for big Free Book and 
full details of our. special off 

Hailroad Fare. Act now, 
HC. Lewin, Prose "Founded 1898 


COYNE 


ELECTRICAL SCHOOL 
100.1516 Went arisen Dept 7-72 
“CiicAce. 


Free R.R. Fare| 


IF YOU ENROLL NOW 


Dear Mr. Lewis: Pease send'ie ree your bigest- 
SG'ual your special afer of re alvoad fae 


| Mig businesses. 1 nm now doing the adver 


How Robert Hubbard Is 
Getting Ahead in the World 


Every month hundreds of people tel 
how they have used advertisements 
Porvran Sciexce Monty as stepping 
stones to success. ‘This month Robert 
Hubbard wins the first prize for the best 
letter telling how success has been wor 


advertisers i 
owruty. Mr. Hubbard says: 


Contest Palit 
"The advertisement that interests me, moat 
in the * king. Opportunities” sec 
ti Joxruty for Jan 
ary is th 
"Two years ago 1 was work 


hook 


in a big de~ 


partmest store at $18 a week with little hope 
‘Of promotion. ‘The oldest and best rales people 
me received #85 a week, 


onthe same floor 

For two years T a 
finished my’ course i 
included the art of writing advertiseme 


‘of two of the biggest department stores in the 
city. “My salary run f 
‘and Tam not dose 
My. advancement with big boost in earning 
capacity are due to. my ambition. a 
training given me by the Am 
Courses are offered in electricity, drafting, 
‘automobile mechanics, business ats 
branches, and any young man or woman who 
sesires to rise above his environment can find 
‘what he neds in the American School. 


i Little Root, Ark, 


From $18 a week to 880 is the story 
told by E. J. Bennett whose letter wins 
the second prize 


Contest Bai 
Talways had a talent for. dra 
wanted to be a commercial artct, but there 
rere seven other chikien in Uhe family and 
ree. However, I managed to 
Vy sein papers 

As I had to wark, 1 took the fest job offered 
place in a grocery at 18.00 per week. 
Aiong ways from a commercial arti wnen't 

ite "But T hadnt given up hope. One 
tome literature from Meyer Both, Company 
fellinto my hands, Lead it cogerly nod sent 
for more shout the work I was laterested in 
enrolled at  stdent. It took me neatly two 
yonts to Gn Ube conrve os T hept iny groeery 
Si bat, Tearned, by my drawings during the 
fourse, enough to pay. for it_seven tines, 
‘Today I'm making over $1,000 per year and 
have not reached ty Lint yet by any meant. 
Teitany wonder I'ma Meyer Both “booster? 


F. J. Besxert, Porlersburg, W. Va. 


You will sce in reading these letters 
that both Mr. Hubbard aud Mr. Bennett 
not only have greatly increased. their 
salary but they are daing the work they 
‘moat tant to do. 

‘You will find on pages 116 to 143 an 
opportunity to study any business, trade 
for_profession you may have a natural 
Tiking for. Decide (Continved on pope 117) 
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How Robert Hubbard I: 
Getting Ahead in the World 
(Contin from page 116) 
what you would like most to do and 
then send the coupons or write to the 
advertisers in the Money Making Op- 
Portunities Section who ean help ft you 

for the job you want, 


ir 
525 in 
CASH PRIZES 
For the best letter of 170 
words or less a ering 
the question— 
“What advertisement in 
the ‘Money Making Op- 
portunities Section’ inter- 
ests you most—and why?” 
we will pay on May 10th 
the following— 


CASH PRIZES 
First Prize $10.00 
Second Prize 5.00 
‘Third Prize 3.00 
Seven Prizes 

of $1.00 Each 7.00 


First read every advertisement 
in the Money Making Oppor- 
tunities Section on pages 116. to 
143. Pick out the one that in- 
terests you most and then write 
letter—nor exceeding 170 words 
elling us why you find the 
advertisement you have selected 
the most interesting. 

Entries for the contest will 
close on April tat. The prize 
winners and their letters will be 
Published inthe June terue of 

POPULAR SCIENCE MONTHLY. 

‘Address your letter to 
Contest Editor 


MONEY MAKING, OPPORTUNITIES 
POPULAR SCIENCE MONTHLY 
250 Fourth Ave., New York 


PRIZE WINNERS 
In the February Contest 
TRS Pate te 
oer Matar ne, A 
vance 
secon miss 800 
seu ie 
"KO PRIZE ton 
ES.arees Goes ot, 
rE ee 
PRIZE Mach forthe itnaes™ 


arret Paine, California, Pa, 
“David B. Charan Ca 


‘ational Ske of Cerna 


Ration 
1. W. Davey, Barth Vancouver, B.C 
"Cinada 


(Brocks Bost Ca) 
D.C. Marshall, Manhattan, Kansas 
vaseo Sie) 
fiver ©, Puiler, Lincoln, 1. 
‘Nore Amerisin inate 
Frank G. Davis, Springfield, Odio 
David B. Clarkson Ca) 


Ihab Ebel, Brook, WY 
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Here's My Guarantee 
to carpe 


Save 4to’2 
Your Gasoline! 


Or This Daring Trial is FREE 
Worth “assure ay Omer Fe tTors TO ee oem i ht 
Your Cat the Tat Te Be Fee ns eas Darl on 

sions" Rand Boltw Wort It Wonka Tassettee Your 


fake ‘Nioney Full or Spare Time. as My ‘Representative, 
‘Then Mall Coupon Before Offer Expires. ‘Many Earn 


75 TO $200 IN A WEEK 


FLO%, vould 00 ka so wal 
run” your piping 
‘miles. without buying ‘any i 
gosalingacall? Thais 


of St. 1 
report Olsen 


persion on she sound 9 
‘emnfaed’i 


: 
es per gallon,” he wri 
Eaereate 
eae 
oe pe be 
} 3,000 Le 
been, Seal pn 
berets tore 
ae ee ee 
asc ace See ied 
19 to 22, Hupmobile 32 to 1, Buick 17 to 
Scam eee ie 
ae a ee 
safe Seika Bane 
ee oes 
Suan coca 
Shei can 
Sane raseane 
ae mates 
rs ese 
Lean ieecies 


How It Works 


J, A, Srnaky, formar canter Govern of 
ualteko ake nvetar athe nang dvi 
fn Sena pce nf ma 


Ends Carbon 
Troubles 


But aving en int the ony service, 
this deen sotordia 


‘ato Diese eugne 


How This Test Is FREE 


Det ea «po ee srting a 

a Sores Nang cy 
Bast 

eet this . 


‘ut down the expense 


‘Sire gery patie 


trot 


The STRANSKY 
VAPORIZER 
Saves Gasoline 


J. A. STRANSKY MFG. CO., 


‘Dept. D730. Pulewana, So. Dak 
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Opportunities Readers im 
Quick Action Advertising 


Advertising Services Rates 30Cens 2 Word. A 10% dicount is Cepital Raising 


allowed on all contracts for six consecutive inser: 
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What Spell Does This 
Strange Book 


Examine it free for § days 
does not give color, char 
magnetism to your 

return it within the 5-day 
‘and the examination will. have 


TOU have had books that enter- 
ned you—books that interested 
you—books, even, that amazed you, 
But never a book like this! 
Here is a book that seems to cast a 
spell over every person who turns its 


pages! 
Almost every page radiates brilliant 
ideas, Every paragraph guides you 


unerringly in developing a new, domi- 
nant, powerful, magnetic personality, 

‘A copy of this singular book was left 
lying on a hotel table for a few weeks. 
Nearly 400 people saw the book—read 
a few pages—and then sent for a copy. 

In another case a physiciin placed a 
copy on the table in his waiting room. 
More than 200 of his patients saw the 
book—read part of it—and then ordered 
copies for themselves. 

‘You can sway and control others! 
You can command success, You can 
influence people to do things you want 
them to do, This strange magnetic 
book shows hore! 


Once for the Wealthy Only 
—Now Within the Reach 
of All! 


Instantaneous Personal Magnet- 
sm,” just completed after 
fifty years of research and 
study, is now off the press 
and ready for you. Ed- 
mund Shaftesbury, found- 
er of this interesting sys- 
tem, devoted a lifetime to 
it. Such men and women 
as Queen  Vietoria, Car- 
dinal Gibbons, Lord 
Beaconsfield, Gladstone, 
Henry Ward Beecher were 
‘among his friends and pupils. 
‘Instantaneous Personal Magnetism: 
‘how to draw people to you at once resist 
~“how tobe popular everywhere in ny society 
how to be magnet of human atteactin, 
ular and well-liked wherever you zo! 
P°Ftnot only tells exactly how to accomplish 
these things it tells how to accomplish many 
of them without delay—instonily) How to 
‘develop your mental, passional and personal 
magnetism! : 
‘Shaftesbury’s amazing science of magnetic 


Seana 


1 om i 
Tima the worth” 
Male me ce 


cast over tks readers? | 


Wealthy few who could pay from $200.00 to 
$500.00 forthe scientist private instruction 


With, the publication Sf “"Instantanenus 
Personal Magnetism,” Shaftesbury’ complete 
‘method of magnetic development within the 
reach of everyone. Everything that he taught 
tn the culivation of penonal magnetism iia 
this one authentic bose. Te wil show you how 
to awaken your creative energies sd et f108 
Your great thought force and tagnetc scl! 


What Personal 
Magnetism Is 


Personal Magnetism is not necesarily in- 
born. Tt-can be cultivated, fostered, until it 
Becomes natal part of ou, Wout es 

hands, lips, voice, bearing — 

all radiate personality of an 
individual kind. Alllend them- 
selves to the one great 
fundamental quality known 48 
Personal Magucism 


Strange Effect on 
Readers 


Readers of this book quickly 
become masters of a. singular 
yer to attract others—to 
{niluence men’ and women 
around them. “Not by foree—not by loud 
argument. But rather by some subtle, insin- 
lusting power that sways men's minds and 
nations "They are able to play on people's 
Feelings just as a violinist plays upon 
fecings js plays upo 
Folks are rarely the same after reading this 
book. ‘Their manner changes. The tone of 
their voice, the expression in their eyes—yes, 
even theie’actual features scem to. change— 
‘Stem to grow more cultured, more refined, 
‘Release this dormant magnetism within you 


Rta 


‘and watch yourself become more and more 
successful, popular, 

‘Give verve, color, magnetism to sour 
personality—and sce” what a difference it 
Ruakes in your lifel ‘The drab, colorless 
personality “isa handicap; the frresistibl 
Aynamic, compelling personality cannot fal 

dv and respected in every 
society and under all circumstances in you 
Dusiness, your profession. 


Instantaneous Personal 


Magnetism— Now Yours! 


‘Toe principle that Edmund Shaftesbury taught to 
women for Phe 


Mail Coupon Today 
For 5 Days’ FREE PROOF 


Cites F 
Seda cle and fold embed wil be nent you 
et ent hel so opr by 
‘caxiaation ‘wil ave cont you tothlng" Othernae 
Seetegs sere own tad seed eats $8 nll peo 

fore fog oe 
oq ever sor” Raision Culver 


{ip and al ta gn, NOW 


sma spd Tecate Personal Magne 
ill be the fodee, Within the Say period Lowi 
Sn rem he opcial ow pe of 80 payne 
‘are i withowt cantor oben 


State. 
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A Twin Service & 
a 


Preparing Placing you 


© Ambitious you for a in. @ good, 


better job ‘ 
and a Raise well-paid 


in Pay Position 


‘0..C. MILLER 
Director Extension Work 


ri / e oe 
AMillionDol. jf Now Earning 1) 
lar Institution $40 a Week 4 

Back of This or Less— 
GUARANTEE Learn Drafting—how to make and read plans, and the doors of 
rintee to prepare you tor 1H opportunity in all mechanical, building, and engineering lines 
See ae alee Sayer ai ‘swing open for you! There are more well-paid Drafting jobs open 
Ghartered in 1897"a0 iY times the today than in any other one profession or trade, There's a variety, 
play eh ni na Day a fascination to Drafting that will grip you. No other work is so 
3 ing at least 0% more thes JH interesting, so well paid—no other field offers equal opportuni- 

a ties for quick promotion, 


Bece as in the best 
Ment ichools and 


a |i The Draftsman is 
seins : : the Boss of the Works! 


er, Destroy biue-prints and plans, and the wheels of all Industry 
will stop until new ones can be made. Every move of every work- 
man on the job is controlled by the Draftsman through his plans, 

Railroads, public works, buildi 

dred sorts, machinery, electricity, automo- 

biles—all manufacturing and construction 
Fi J b Si start on the Drafting table! That's the kind 
i ‘of work to get into, friend. Where you have 
Papeseaness the same chance a8 anybody else to make a 


aH eanatinln (quick success! 


e —to prove you can learn 
at home in spare time! 
You'l be surprised how qui.hy you can 

learn Drafting by our new one-stp-a 
time method. We stare you off doing 
Sctunl Drafting room jobs from the very 
F Kevin. Belve you know i ou a 

= ting out profestonal plans ike a vel 

Professional bee eenee neon muss 


Outfit GIVEN! EY y ity meter Dratng st home, 


‘Without cost or obligat 
You will naturally expect the American School to, 

sive you the best Kind of instruments and tools with 
the best kind of training. This outfit is good enough 
{to use professionally after you finish your training. 
‘Mail coupon for description. 


oth Anniversary. 


‘Your olfer to send me 3 lessons free and facts about the oppone 


=A. 0.C. Miller, Director Extension Work pent se ya ie 
Cit fimericaresychool * 
a | aaa 
UMTMCTICAa Uo 


Dept.D-475Deexel Avenue and 58th Street, Chicago Cts 
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|Chicago Technical 
aie aia SCHOOL for BUILDERS [eam 
Dept. Hd, 118 East 26th Street, Chicago, I $,Asr.sssiccans tea 


Make More Money Sst it 


issue. 


Travel on 3 
“Uncle Sam’s” Payroll 
RAILWAY POSTAL CLERKS 


MAIL CARRIERS 
$1700 to $3000 Year 


MEN—BOYS.1 aug SOUR MA COUPON 


‘Steady Work. Mo Layoff. Paid Vacations. 
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NOW FREE! |= "=| I'll Give You 


Dee BULLDOG COURAGE 


In 48 Hours—or No Cost! 
Seapine ma 
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Stamps and Coins 
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‘The Secret of Big Earnings Septem 
Al winttfel mam ln the etd today sre ment 


FUR ieee EJ 
| Bets Roa SEB esas. 


00 Ponta 


JERS 
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‘Advice for POPULAR SCIENCE readers 
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Men Who Blast for 
Liquid Gold 
(Continued fom page 


. while inhabitants of 
ive miles distant, said 


ways. Friction is 
est dangers, and we take eve 


precauti 


“Suppose, for instan 
Aluid. should’ spill 
It slips throngh 
silver, and tight penetrate to the spring 
eaves, to a bolt, or to some other part 
where there is friction. You might be 
driving long an open road some day 
warning, that drop of 
Tirocigeere go off. It would 
detonate the whole load. Nobody would 


a little of the 


mock. Pennsylvania. 1 

thing remained @ my 

learned that they had dug into an old 

acid ravine from a nitroglyeeria 

from which a quantity of the fluid hacl 
‘twelve years bi 


F COURSE, 
shooter doe 
ances, W 


3 's how it’s carried, 
Hill turned and lifted the wooden lid in 


the rear of his car. Beneath the lid there 
was a rubber sheet. He drew that back, 
showing a series of separate 

fifteen in all, in each of w 


never fil the 

dvcerin ge pa 

fice the corks out or cause 100 mn 

pressure, Pressure in dangerous, Jolts 

Are transmitted too easily when the liquid 

is under pressure, In fact, Llet itcool off 
igh of a 


ig of 

's just part of i 

is carried in one of these rubber boots.” 

From one of the compartments he drew 

square rubber container. ‘There 

‘of absorbent waste in the bot- 

‘as padding and as a blotter, 

The ‘rubber ‘boo explained, 

“rest on a rubber sheet. ‘There's a copper 

pan under that, and between the copper 

tnd the car itself there's a sheet of 
asbestos, 


ast heat 
's loaded, 
come safely 


this car could probably 
through a wreck, provided none of the 


cans was crushed. 
Methods of “handling nitroglycerin 
‘undergone some amazing changes 
early days. ‘The railroads used 


dangerous that way than as a liq 
"This theory was advanced. 
tion of (Continued 
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BUILDING TRADES 
NEED TRAINED MEN 


Thousands of good positions 
at good salaries 
"THE building trades 
ed men a 


- A 
Secs ees 
oars 

nica ee 
fe aoe ‘or. 


‘Today the most 
building program is 
‘men who can step right in and do the 
‘work that building construction 

The 


time, no matter 
where you liv i 
Correspondence’ Schools. 


‘You, too can have the posinen 

‘athe work you tke 
income that will give 
Pout aml the hae, 


‘Mail the Coupon for 
Free Booklet 


ago, ‘Several miles from town there are 
several storage magazines, chiefly in 
ravines where natural barriers protect 
the surrounding country. A shooter had 
‘gone to one of the magazines to check w 
the stock, It was a bitter cold day. “A 
short while after the man entered the 
magazine, there was a shattering ex- 
plosion, 

‘One explanation of the tragedy was 
that the nitroglycerin had been frozen, 
Jt was surmised that two cans bad stuck 
together, t in separating them 
the shooter had broken an ice erystal or 
jolted the treacherous contents’ of one 
of the cans. 

‘The thawing of frozen nitroglycerin is 
8 task a well-shooter frequently faces, 

'& ticklish one, too. The nitro must be 
Warmed just enough, and not too much, 
‘The vapor from hot water is often used, 
for the process eannot be hastened. Fire 
is taboo. So is live steam. 


UT there are curiously contradictory 

ies in this powerful explosive. 
W must be thawed without. ap- 
proaching a blaze, it has been known 
tetualy "to burn without. serious con- 
sequences! 


9 amagazine near Tulsa caught 
fire.” Hil yeealla “It was discovered by 
‘anew employee who dida’t know what to 
do, got frightened, raced into Tulsa, and 
notified the office. Some experi dimen 
were rushed to the spot, and they found 
the nitroglycerin, burning! It hadn't 
gotten hot enough to explode, yet. They 
smothered the blaze with and that: 
was all there was to it. The men were 
heroes, of course, for it was a terrifically 
hazardous thing to do.” 

"Such serine Hs not aways i evidence, 
where nitroglycerin is ‘Asum- 
ier fears ago trocond which was 
passing through Bradford, Pennsylvania, 

rertecaed; som chow.” Micacalowsly: 
there was no explosion. 

But the drive's arm was caught and 
held fast by the truck,” Hill relates, 
"the pele wo wanted ors im 
vreze alrabl of setting off the explosives, 
td fosing their own ves and fin, ‘Tho 

fellow was held for a half hour, be- 
Fore they. finally” got him free of the 
wreckage.” 


MERE have been a, good many 
theories about what could and could 
not be done safely with nitroglycerin. A 
half century ago several European na- 
tions forbade its manufacture as too 
hazardous. But Alfred Nobel, Swedish 
scientist, inventor of dynamite and now 
Known chiefly as the donor of the Nobel 
Pract, contended that nitroglycerin wat 
tively safe, and urged its general 
tte for industrial work. Strange exper 
rents were made to prove its safety. For 
example, a bottle of nitroglycerin was 
thrown against a rock, without producing 
an explosion. And when a quantity of 
the fluid was spread on an_an 
struck with a hammer, each blow, 
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plosion near Tulsa, Okla. not Jong declared, exploded only the portion im- 


minty under the bammer. Just how 
far this principle works out is apparently 
Acbatatles : 

“As for oil well shooting, the shooter 
‘who isn’t on the job every second of the 
time is out of luck,” says Hill, “Tn one 
cease, in Kansas, the shooter lowered a 
leaky shell into ‘an oil well. As it was 
2ing, down, some of the itronlyeerin 

clon 6 the easing of the well— the 
casing is the 


‘well-shooter to make a costly misealculac 
tion that nearly wrecked the And 
‘once, when a shooter at. Jennings, Okla- 
home, warted a ahell downward, it was 
cult by arise of oll and gas, ‘he a 
aa beled out of the hole and exploded 
‘on the derrick floor, kiling the aooter 


3 


IMETIMES, too, the shooter must 
drive miles th 


sh a storm, and 
Nghtning flashing 


"to share Your 


they could do without a firing sq 
Lirely, and leave the shell to explode 
itself. ‘The thing bas baled investigntors. 
My theory is, that some chemical oF 
electric action in the ground starts leaks 
in the shells and the tin buckles, eausing 
friction which sets off the charges.” 


How Do You Window-Shop? 


Sep wear cnpleyes 
window displays 
tures of women, and men more 
in their own sex, was the conelusion of a 
indaw,diiplay’ tet, made recently in 
New York City. Of the twenty pictures 
that received most of the pedestrian’s 
gaze, only half were of models partly 
dlothed. Animated figures were less suc- 
conta in Neng the continaed cate of 
panersy than sil pictures. Only five 
‘of all pedestrians stopped to 
“rhe. svenge tne of inpection 
‘ear GgAt socoadas WAM te ch aap 
ping than women. 

‘When decoys were used—young men 
and women of good appearance—they 
proved more effective than the actual 
Afsplay in drawing attention to the win- 


Don’t Blame Your 


appears that Congress will 
4 radio bill that is a compromise arrived 
at by the Senate and House conferees. 
Embodied in it are many of the impor- 
tant provisions of both factions. Unless 
further amended, the bill will provide 
for a commission which will have full 
control of radio broadcasting for one 

ter that control will be vested 


commission to decide disputes 
tests. An appeal to the courts is pro- 
vided as a last resort. 

But you, as a radio fan, cannot, 
amediate relief from the present i 
he interference. Even if the 


tion before taking any definite action, 

But no matter what system of control 
is installed, there will be two grave prob- 
ems that must be settled before order 
in be brought out of the present radio 
chaos. One is: How many stations shall 
be allowed to broadcast? ‘The other is: 
Which stations shall be compelled to 
close down? 

As a radio listener, you undoubtedly 
have formed some very’ definite opinions 
on these two important questions as they 
apply to the broadcasting stations that 
are received with regularity in your 
section of the country. 


in your opinion, 
should be shut down? If you care to 
write a letter to Porvtan Science 
Moxrnr incorporating your, ideas on 
this important matter, we will be gl 

to forward them to whatever controlling 


New Publications 


Romance in Science, by Prot. Bessie 1. 
Miller. The Stratford Company. There 
is » Fourth Dimension in Mathematics, 
but that does not prove there is a Fourth 
Dimension in Spiritualism, and Einstein 
does not claim it does, this writer 
Neither does he claim that there i 
‘actual Fourth Dimension in the physical 
sense that can be felt and smelt and seen. 
‘The magazine humorists are off the track, 
d are joking without the 

Birds in City Parks, 
Eugene Walter and Alice 
‘The Macmillan Company 


‘The book tells 
birds without 
salt on their tails, describes 203 
species to be found in city parks, and 
gives all manner of tables concerning their 


sity of Chicago. The University 
cago Press. This book reverses the usual 
process of tracing human faculties back- 
ward to the animals and traces them for- 
ward from animals to men, taking espe- 
cially the-brains of rats and men to prove 
that the cerebral cortex has evolved. 
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For Adventure. 
Popularity. 
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AVIATION! 


How often you've longed to see for 
{ourself the awe of Egypt's pyramids the 
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‘wunset—the squalor of China's ancient 
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Marvels of Scaffolding 


(Continued from poye 3) 


the foundations, huge mechanical mixers 
preparing concrete for caissotis and re- 
taining walls, towering derricks lifting 
steel beams and setting them in place, 
and daring structural workers scampering 
over the beams, bolting and riveting 
them together. Seldom, however, do we 
realize the enormous task involved 
elothing the stel skeleton with walls. 
Yet this more than 
any other, heretofore has Himited the 
height to which buildings could go. It 
han beea solved at last, only after 
struggle between American engineering 
ingenuity and the laws 

With ke fest tre nied ckystaper, « 


score of years ago, there developed, al- 
most overnight, a new race of working 
acrobats, Without staging, often without 
even a ladder, they rode the beams and 
columns flung around by derricks, and 
worked with a speed and daring which 
would have made our tree-climbing pro- 
Benitors gasp. 


UT the veneer of brick. stone or terra 
cute, could not, be placed so sanly 
from inside. Speed and economy 
labor required that every square inch of 
the building exterior must, be. reached 
easily by human hands, Staging built 
up from the ground, for heavy materia 
and many men, might serve the pu 
tip to a height of some six sorts; but 
beyond that point the forest of timbers 
beeame too heavy, the cost excessive, 
and the hazards out of reason. 

Many schemes were devised. The 
block and tackle was discarded early, for 
the hazards of rope, weight knots, and 
80 on, were too great. Hund 
mechanical contrivances were built, tried 
and and many’ accidents. oc- 
curred. But finally, out of the human 
laboratory there merged principles and 
decigas ‘that brought into being our 
great towers of industry. 

As early as 1910, the seaffold 
demonstrated its safety. Fifty work- 
‘men, busy on a [Deira platform over 
the ‘great the Grand Central 
‘Tortinat [a New York, sscaped x 
seathed when a terrific gas explosion went, 
off directly beneath them, killing twelve 

ring more than a hundred men 
‘workinginotherlocations. And by1914 this, 
type of scaffolding had become s0 reliable 
that the walls of the Woolworth Building 
were erected without the loss of a life. 


DAY the suspended scaffold is s0 

secure that even if one or two of the 
wire cables should snap, the platform 
{nd its load would not fail. ‘The planks 
are overlapped in such a way that if a 
cable gives way, they will lock together 
and support theinslves! 

‘method of operating the trapeze 
scaffold, like the machine telly is 
typically American. A number of large 
concerns supply “scaffold service” to 
builders, Each employs a force of skilled 
riggers, builds and rents equipment, in- 
Stale spects and maintains i i good 
condition. 

‘The time-rental basis undoubtedly 


leads to economy and rapidity of eree- 
tion. Perhaps the greatest economy 
lies im the fact that the new seaffold- 
ing can be quickly changed to a new 
elevation without interruption of work, 
With stationary scaffolding, i 
necessary to move workmen’ and ma- 
terials from the platform before its 
a could be changed. "This meant 
Tice witha corpo erese 
in cost of construction. Now, however, 
the hanging platform can be raised quick= 
ly with a few strokes of a lever which 
is the strong steel cables on the 
Hoisting drums, “Ifthe work requires, 
‘one end of the platform may be fixed 
several feet higher than the other. 

A recent development which has done 
uch to facilitate high construction is the 
architectural design of skyscrapers pro- 
viding for a succession of steps or set- 
hacks, beginning twenty to forty stories 
up, each of which serves as a working 
Jedge from which materials may be passed 
fon to the next ledge. By this method, 
there is virtually no mechanical limit to 
height, for ing seaffolding ean Ie 
raised indefinit 


RIDGES, with their great steel an 
concrete arches, also have taxed the 
ingenuity of scaffold experts. Sometimes 
the bridge must span a chasm where 
falsework is out of the question, In 

il, for example, a suspension brid 
with a main span of 1,114 feet recently 
was erected without ‘the use of any 
faaework | whatever, By | fogmiout 
les were employed 

als, 


reat Hell Gate 
bridge in Now York falfy outdid then 
selves in eliminating the last unnecessary 
pound of steel in the structure. But they 
neglected the question of falsework design 
for the unusual type of bridge they 
evolved. Asa result, the greatly increased 
lerably more than 
“absorbed the saving in steel. 
‘The scaffold expert also plays an im- 
portant role when high chimneys, power 
lant stacks or church towers are to be 
mill. Every job offers a different prob- 
Jem. In the past it has been necessary 
often to erect staging the full height of a 
Saco rer, both lei aad out Here, 
again, the hanging platform is doing much 
tosimplify the task. For example, a great 
building in New York will have a ven- 
tilating stack 875 feet high, and every 
‘square foot of its inside surface is being 
plastered from suspended scaffolding. 


ERETOFORE not a little of the 
cost, as well as the hazard, of seaf= 
folding has been in its removal. ‘Wooden 
staging, such as church towers and hoists 
have requirds mut be taken down slowly 
carefully, beginning at the top. Con- 
sidering that stagings for 400-foot churcl 
towers, and 590-foot hoist towers, have 
bbeen erected, the task is a long and tedi 
Again the advantages of the new 
“trapeze” methods are obvious. 
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Shall We Scrap 
the Yardstick? 


(Continued from page 85) 


Wy the Englishman, James 
tt ag others declare, ey reach 
it" spread “to. other 

wy itis the standard of 
& billion of the world’s inhabitants, 

tthe International Bureau of Weights 
sp Meare at Sere, Pras, 5 a 

tinum-iidium bag, tipledocked in a 
Tubterranean vault, ‘Three different keys 
are required to enter, each held by a 
tical or the precious pouoasion within, 
‘measured by two scratches on the bar, is 
the world’s standard meter. "No master 
finaarier of crookdom hes ever attempted 
to tamper with it, but they are taking 
no chances, 


the bar is not irreplaceabl 5 
and you would not have destroyed the 


metric system, For the meter, tangibly 
represented by these scratches, is defined 
in terms of a t that can never 


ter if the earth should 
from its 


pucker 
| orbit— 


with the meter 
gram and the liter, than 
| Here and there, the metri 
up with eon 

daily life 


your 


a prepare to tune in on a radio 
u consult the program listed 


‘You wish to hear; opposite, its 
‘wave length is Tn meters! 

Bach time you spend a nickel, you are 

with exactly five grams of metal; 
S. Mint determines the weight 
of its coins by the metric system. 

For yacht races, the six-meter yacht 
is standard. A new six-cylinder automo- 
hile is advertised as a 255 liter ear—giv 
1 vivid picture of the size of its eylinders 
bore and stroke, through the metric w 
of cubie capacity. In photography, all 
Standard motion picture film is made ex- 

ters wide. 


HOSE of us who diet—whether our 
aimisslimness, plumpnessorjust good 
health—are well ‘acquainted with the 
calorie, heat-unit of food. Scientists 


speak of the calorie as the amount of heat 
it would take to raise one little c.c. of 
vrater one centigrade or 


ric degree of 
two of our de- 
‘2.100 percent metric unit. 

ye United States adopt the 
rstem without too much con- 
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What Does Your Garage 
Cost You? 


(Contin from page 32) 
help to obtain uniform slopes in each sec- 
tion. A good mason will finish the job 
with float and trowel so there are no 
perceptible ridges between the four see- 
tions, and the whole floor slopes inward 


slope at the garage entrance, if possible. 
Irs driveway of the same’ material is 


for the weight of coal trucks. 
is about the least width for 
drive. If the paving is in twin strip style, 
each strip may be two feet wide. 


ae 


with dark colored cement, which will com 
the sun in melting snow and 
Color may be added o the 


so aa to pea 
‘two by six sill of 
cypress or fie I saw a foreign workman 
this job Inily fora neighbor, and had 


yarage according to. the standards of 
house construction. However, studs may 
be spaced a little w 
es, and a peak roof m 
two by fours a couple of feet apart. Some 
cross braces at and above ceiling height 
will help to stiffen the roof. For walls of 
extra warmth, apply sheathing boards or 
le studding, then build- 


y be framed with 


as shingle lath does for shingles. 
SONRY walls of the usual eight- 


thickness are simple to put 
up. Sills and lintels for windows in them 
can be built in place of poured concrete. 
| with. little reinforcement prov 
tels. A solid wall of stone or b 
will be drier if furred inside, while the air 
spaces in hollow tile and concrete blocks 
generally obviate the need of such pro- 
tection against dampness. 
Have the roof covering match that of 
the house, if possible. Since the roof is 
id is also subject to 
it should be good- 


possible, 

A roof that is absolutely fireproof and 
costs nothing for repairs can be made of 
reinforced concret is simple for 
one-car garage (Continued om page 133) 


C..N, Landon, Director 
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“wil Gaance patents commercial yalue, royal 
bans, ‘mamutactured for #8 and under. "Mal 
‘model ‘nnd copy of patents or full details, 
‘Eemacome, Holding, Corp at East nd St 
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What Does Your Garage 
Cost You? 


(Contin fom page 182) 
where no central pillars with steel beam 
ae required; ‘There iu continuous sel 
supporting slab with bearings on the side 

Ie ehich should be masonry. Tes con- 
to make the concrete floor first, so 
as to have a firm and even bearing for roof 
formsupports. ‘The latter may beordinary 


ides 


pays 10 paint the boards on, both 
fore placing with any kind of oil, 
cluding’ used engine oil. This, prevents 
warping and makes a smooth ceiling. 
‘The form may be built level, since the 
upper surface of the concrete can be 
straightedged to the slight slope required. 


HE reinforcement should extend over 

three fourths of the width of the 
bearing walls and should be within an 
inch of the slab bottom, If one side is the 
house wall, itis safer to build a horizontal 
reinforced beam on that side than to de- 
pend on drilled holes with metal roof rods 
grouted in, Metal may be kept off the 
form bottom by bits of shingle lath and 
by a first layer of grout or liquid cement. 
Remove some of the lath pieces as the 
material stiffens, Any that remain can 
be chiseled out of the ceiling later and the 


nount of reinforcement needed. 
easiest to use expanded metal or wire 
mesh that is specially designed for 
iv But where such material is 
not available itis allright to use h 

rods of round section oF the eq 
square. For a span of ele 
these bars eight inches apart an 
the slab four and one half inches 


thick, 
For a span of twelve feet the bars are half 
fan inch closer and the slab is five inches 


Another foot added to the span 

calls for seven-inch spacing of rods with 

half an inch added to slab depth. At 

fourteen feet the slab is no thicker, but 

the rods are six inches apart. ‘To prevent 

temperature cracks, cross the rods with a 
it of new wire fencing. 


garage doors are flimsy and 
iged out-swinging type. It 


is better to have doors that fold or slide 


inward, being suspended from above. 
‘Track, rollers and other fittings may cost 
fi Doors in. three 


around 


leaf making a convenient service entrance. 
‘The bes which need no braces. 
fare double thick one-inch tongue-and- 
groove boards, the outside v 
the inside horizontal, with 

holding the two layers together 


Mr. MeMahon’s services are available | 


to our readers to assist them in solving 
thelr building problems. Letters will 
be answered free of charge. Address 
John R. McMahon, POPULAR SCIENCE 
Moxruty, 250 Fourth Avenue, New 
York City. 
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PATENTS 


“Dees is no work known 
which requires a more skillful 
and exact use of the English lan- 
guage than patent applications. 
A bungled patent application 
may deprive you of all profit 
from your invention. The time, 
the energy and the expense you 
have already given, deserves the 
services of an experienced, reli- 
able patent attorney, especially 
when his fees are moderate, 


MUNN &CO. 


PATENT ATTORNEYS 
Associated for 81 years with the Scientific American 


1583 SCIENTIFIC AMERICAN BLDG. 
24 West doth Strat, Now York 

319 VAN NUYS BUILDING 
Les Angeles, Cal. 


$22 SCIENTIFIC AMERICAN BLDG. 
Washington, D.C. 


1311 TOWER BUILDING 
Chica, Ul 


664 HOBART BUILDING 
Sian Francisco, Cal. 


Ask for free copy of “Patents—A Book of 
Facts Every Inventor Should Know" and 
‘for “Inventor's Diary.” Send for them NOW. 


PATENTS 


‘Trade-marks, Copyrights, Patent Litigation 
Handbook with ihustrations, loomechanieal 
movements, Sent free on 


‘ALBERT E. DIETERICH 
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DRAWING $2 
to FORTUNE: 


ty ne 
‘wealth—which tilwsteat 


earch 


DO YOU LIKE TO DRAW? 


MANY EARN $200.00 TO $500.00 A 
MONTH AND MORE. 


‘THE FEDERAL COURSE IS A PROVEN 
RESULT GETTER, 
aadtghganiyt 
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Conquerors of the North 


we found ourselves in a gully totally un- 
familiar to me. Here was a cabi 
the dogs headed straight for it. ‘They 
crashed through the half-open door. 4 
barking, snarling tangle, I knew th 
that they were seeking nourishm 
After feeding them and permitting them 
a short rest, L again headed north, ‘The 
snow was whirling and whistling 
Up in front L could see: 
every ounce of his great stre 
task, satisfied at last to go in the direeti 
T thought best. Slowly and laboriously 
the dogs went up a long hill and then 
started down the steep grade on the other 
side, Soon the pace was terrific. With no 
load to pull, the Siberians were letting 
themselves out 
“The snow, cutting my face like 
razor blades, forced me to close m 
them often, to keep. 
was during 
fone of these seconds that the blizzard 
ved 


Tuned est 


the erust, a 
the drag against the dogs told 
finally’ co 


‘The hill 
so steep. that 
posible for me to cram! backup. Be 
Wanted to save my dogs at any cost 
wut them out there in the wilderness 
life wouldn't be worth a din 
There was but one hope—that I 
could get Suggen to turn and climb back 
up the hill, ag the other dogs to 
follow him,” Tealled and pleaded with my 
leader to “Gee,” but the wind hiowled so. 
he couldn't hear me. raged 
like hours, ‘Then came another lull in the 
blizzard, and again I shouted to Suggen, 
‘This time he heard and understood 


LOWLY, carefully. this splendid 
8 turned and started back 
up the hill, his sharp tocnails scratchi 
deep ice crust to give 
‘one the others 


headed out of 
Iolieve I took a deep 
crs pasted over the 
id started down. the other 

That was the cleat Lever came tod 
But it was close enough 
n't win the eolorfal sweep- 
wear, the Bist time he entered 
lot about dog 
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Conquerors cf the North 


the Arctic Ocean, one of the bleakest 
regions of the North, he gave Alaska 
something to talk about. When his team 
mushed up to the starting point in front 
of the Board of Trade Saloon at Nome, 
the sourdoughs rubbed their eyes and 
ook a second look. The Norseman had 

nel shirts" on his dogs! At least, 
that’s what the miners dubbed the flannel 
protectors Seppala’s dogs wore about 
their waists, 


cut their low bellies,” Seppala 
to me. “I also encase their feet 
mukluks as soon as they show signs of 
tenderness. Old-timers laughed at me, 
but look at the record.” 


te proud. 
te from the head of 
)" Allan’ the coveted 
ix of the Arctic Trail.” 

in 1915, "16, "17 — 
‘as his leader, win 
Ail Aluka Sweep 

was the 
winning of the land Sled Dog 

January” at Poland 


‘The war and the rapidly diminish 
population of the Nome region resulted 
In the suspension of the All-Alaska 
Sweepstakes after the 1917 race, to 
Seppala’s disappointment, but there is 
talk now of reviving the sport at Fair- 
banks. If that happens, Seppala believes 
his Siberians will set a new record for 
the 400-mile course. 

For a man who wears the crown of 
Arctic trail king, I found this sturdy little 
Norseman amazingly modest. Ask him 
to talk of the brave deeds he is known to 
have perfor 


ie Johnson and 
-y Fagerstrom, two mushers 
Mail Service up there,” he 


ed up two 
‘atone point on ‘Gis 
d for Nome. Th 


tiles over the Bering Sea, and they were 
about to leave the ice to take a short cut 


‘overland when the ice cracked like a 


and began drifting away from 
ore, ecard! 

“Bites who was up near the Teaders, 
had alle conld oto halt the team before 
dogs, women atl all: went overboard 
Hat he de” An Eskimo on shore sew 
what ed, went to the Tescve 
mie Id have rescued them 


the 
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Conquerors of the North 
(Centined from rage 129 


had no extra robes to wrap him in, and 
it looked as if he were doomed to freeze. 
‘Then Eric, who was a_quick-thinking 
chap, says’ to Charley, “Charley, there 
ain't nothing to do but wrap this native 
up in the robes and blankets with the 
womenfolk. He was trying to save us, 
now we got to save him!" ‘The women 
were the right sort, so the two boys just 
wrapped the three of them tog 
“Meanwhile the ice was floating right 
out to the sea. ‘They had only a few 
dried salmon and some rolled oats, but 
it wasn’t food that was bothering Charley 
fand Eric right then. ‘Their problem was 
to keep from freezing. ‘That isn’t a hard 
tan. | job if you are mushing, but when you're 
| on an ice floe it’s different. 


Only 28 years old 


and earning ‘15,000 
a year 
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cate daa youl pr 
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new ice 
ake the 
then the party 


The number of 
end of the trail” wit 
hand of a woman or pal to ease the pangs 
| of passing is legion. Some disappear 
without trace, others have died beside 
the trail without apparent cause, 

net of the 
unsolved 


areca aad WRG fot 


Beene fit Ses 


usinesa TRAIWING COURSES 


HERE was c 
tle, lovable old Padre, who gave 
up his life trying to carry joy to the 
kimo children at the orphanage at Hot 
Springs one Christmas Eve,” 

discussing these strange cases, 
The Padre wasn't an expert musher, 
although 
able distan 


veut. 


tata Strplndsace hte Canad’ Eintion: Monta 


found 
jose to Pilgrim River, 
Spent enuenps ona 
io One by one bie dogs resppcered at | tee Reeser & 
iflerent points, but his sled was never 
found fiers were several theo ss | PLR 
to what had happened, but, knowing the 
priest as I did, Tm convinced that owing 
i ‘eyesight he lost the trail his 
dogs ceated inde and gave chase an 
je was tnsledded. Facing the storm | [av 
and the night, he mushed until exhausted, | == 
thea lay down to die. In his hands, folded 
iver crucifix.” 


Father Ruppert was one of the 
thoroughbreds of the 
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Here Are Correct Answers 
to Questions on Page 55 


1. The famous Mount Wilson. Observatory 
of the Carnegie Institution, which stands 
the top of « mountain near Pasadena, C 
fornia.” With tremendous expense and dificulty 
‘an automobile road has been built from Pasa 
‘dena to the mountain top, so that visitors can 
sce the great telescopes, one of them the 
largest in the world. 


2._ Single diamonds are found occasionally in 
‘mang parts of the United States, but the state 
that has produced most of them to date is the 
state of Arkansas. 


3. Mariners make use of the magnetic com- 
‘pass to tell them the direction of north. Tut, 
‘sa matter of fact, the magnetic compass does 
true north, that is toward the 

toward the North Mage 
veated in northern Canada, 
‘early 2,600 miles away from the true North 
Pole. Furthermore, when one draws close to 


the Magnetic Pole, the variations of the earth's 
‘magnetism become quite important, Explorers 
jn the Arctic are not able to depend upon their 
‘magnetic compasses, even to indicate the exact 
direction of the Magnetic Pole 


4. Perhaps the most notable gol mines of the 

those in the mountains near the 

“Magdalena, in northwestern 

mt south of the boundary of the 
United States. 


5. When Columbus made his first landing in 
Ti0e, it was 

the present Hal 
believed to be San Salvador, 


6. With the exception of few very rare 


‘metals, plat the most valual 
metal in the workl, far more valuable th 
fold. Tt is important, ‘therefore, that at 
American country, Colombia, contais 
‘deponits of platinum and constitutes, 


Russia, the chiel source of this metal. 


7. Although this solution of the traffic problem 
has beet staggested in many parts ofthe work, 
the only instance of ite actual use, a0 

know, te in the famous "roves" in the city of 
Chester, England. On ity main streets 
there are two-story sidewalks, of ancient cou. 
struction. 


8, The highest air temperature recorded ar 
where under conditions that. scientists 
Tilig to acept a accurate was reported re 
cently from sae of Asisich, about 
Freniptive mies svuth't the ey of Tepe 
in northern Africa. This record temperature 
is given hy the National Geographic Society ax 
196. degrees Fahrenheit. Iti proba 

‘ever, that the most consistently hot 


SIN ibe the contal Sodne uth anf sutie 
‘west of Exypt. 
9. ‘The oldest mines the history of wh hie 


Known with any assurance are those trom 
which the ancient Egyptians mined turquoise 
nd other precious gems on the peninsula of 


‘The word “monsoon” is used generally to | {3 
designate the wind that brings the annual 


‘and Japan, and fer the whites 
so some negro elements inthe pop 


12. On Oahu, an island 200 miles northeast of 
Hawai 
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New Wings for Your Voice 


(Continned from page $1) 


would encircle the earth twelve 
and their “ talk-capacity 


messages a day. as compared with an 
average of 480 by hand sending. Esch 


ically on a tape by a teletype 
Electric typists rapidly. write 

luneanny messages, apparently f 

where, their unseen fingers pressing th 

keys, shifting the carriage, and spacing 

the lines. 


HE sea, the air, and 
with mesages from man to 
wo thirds of a inillion words 


the Atlantic's deep 
ride the same route by air ou m 


2 
ta} 


regions closer to earth. 
aviators are now able to intercept and 
transmit electric-wave messages. They 
converse with brother pilots in the sky, 
and with their friends on the ground, 

ilar messages guide their coure in 
it fying. For this a directive radio 
enna hat been devised by the 


pilot stays wit 
of his course, he receives acon 


has drifted. 


led the geophowe 
During the wa 
nabled listeners to det 


part 
tea to the tll und Inaghter 
‘enemy before exploding the mine. 
the geophone has 


say 
oft 


“tion travel. Suppose I suspend a sub- 
‘marine bell under m ‘ou from 
smother beat ale ds 
a 

for the sound of the bell. In a 
than one second after I tap the bell 
will hear the signal. ‘This is about five 
times as fast as the sound waves would 
travel in ‘may even hear one of 


lh 
‘you till could hear an explosion set off 
Beary boat. If we bath eve casi 
with phones, and were a hundred miles 
apart, each of us might hear an explo 
to hundred from ts 
might i 


could. pick up the 
propeller. You, 
reefs. by 
along the rocky coast 
Lightships and shore stations would 
give you regular signals, some of them 


ttn tine diecast te 
iced of radio and sound waves to give 
ow the exact mileage to the station, 
Should you approach the coast near 
Calais, Prances "you tight use special 


foghorn established there. Such sound 
vibrations are beyond the range of human 
ears, And all this time I could keep in 
touch with you by radio, 


Sy eed ee 


that of the stea 
Wireless resctie at sea, 
the Baltic caught her CQD, the 
dlistress signal of that time, that she was 
‘alter a collision. For twelve 
anxious hours the Baltic searched the 

dense fog. constantly wirclessing, 
‘was forced to cover more than 200 
in ai-mag and circling course wit 
iefore she could 


n_ distress, your 


ship could have 
Above the 0c 


before. 
ice-patrol boats, rad 
icebergs, that. po tore Tilonte disasters 
Great liners carry micro- 
itch the echoes of sor 
Fefleeted by the floating ice m 
much as the sea floor ix mapped by the 
sonic depth finder. Some vessels also 
carry “thermopiles,”* delicate thermom- 
eters which measure waves of heat and 
cold, One such device measured the heat 
radiated from the funnel of a vessel seven 
tiles away! Weather reports, too, are 
radioed. 


THAT does the future hold? Crime 

wavesare yielding to electric waves, 

for recently a well ckpocket was 
utes after 


tainment. Newmepes will one day 
Print, the entire important news of the 
world, with photographs, the sa 
it happens. ‘Television apparatus 
home will depict the world of mu 
dance, opera, and sport. 
Devices nearing perfection re 
ats of develop- 
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I Catch My Wild Beasts 
by the Tail! 


(Continual from pare 47) 
diverted to the bulge in the snake's mid- 
section. In that moment two of the great 
coils switched about my left leg! 
“Hold it, Mangincera, hold it!” I 
yelled, seeing the boys hesitate. 
‘The pressure on my leg was terrific. A 
Tittle more, and the leg would break. 1 
‘to Kaputang to try to pry 
Toove. He made a brave effort, but his 
fingers weren't strong enough, Then the 
snake jerked me off my feet: I yelled for 
more boys. Finally three of them, digging 
and gouging with their fingers, managed 
to work the tail lose and to hold it. Two 
‘mare boys joined in the tug, and litile by 
little the five unwound the snake. From 
that day T have had 
for the constricting power of the python. 


IME. of the most strenuous sport I 


object was to 


ng dogs. As my 
wart hogs, our 


capture, and not to sl 
ethod of hu 


mie with assegais or spears, anxl carry 


ing short lengths of rawhide with slip 
noows Is. I follow 
rifle 


two gun bearers, the dog boy 
two dogs, a boy with water bags, a boy 


with an axe, and the rest earrying extra 
rawhide, lassos, cameras and food, 
It sport, yet one of 


The wild boars are great 
Since the or 


boar gave us, while the tropical sun beat 
down at a temperature of 110 degrees. 
‘This fellow saw us just as we came to 
one end of a clearing where he was feed- 
ing. Instantly he made off, and we tore 
after him. He raced for an ant bear hole, 
and caught a fleeting glimpse of him 
heslid into it backward in a cloud of dust, 


AS NE rurounded the hole, panting 
‘and cursing, suddenly the boar burst. 
out in a voleano of dirt. 

“Run, run!” yelled Towl. leaping 
hackward. Mangineera poised his spear, 
but Eshricked and stopped him. 

For the moment. flight was the better 


side 


d 
this time large enough to protect him. 
But we had good dogs. ‘Three of them 


disappeared down the hole. Subterranean 
rimblings and” (Coated om pope 10 
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I Catch My Wild Beasts by the Tail! 


(Continued, 


xyelps rolled up out of the dirt, then out. 
burst the hog, seattering us in all direc- 
tions. One of the dogs was impaled on 
2 tos bt the hog abook it off and de 
Fed in. mass of thorns. 

here the dogs cornered him. When 
we arrived on the scene, breathless and 
torn by thors, we saw the boar backed 
against a tree, with a circle of dogs snarl- 
ing and snapping at him. 


‘HREE of you boys sneak around 

behind,” I’ directed. ‘go up 
in front and get his attention. 
watching me you grab one of his hind 
legs and roll him over.” 


Catching sight of me, the wart hog, 
disregarding the dogs: charged stright 


at me. 


that one of my boys 

abet M Maceo 

"ead be eared jumped fat te time, 
vost gored me. Straight up 


in the air I went, the hog rushing under 
imy, widespread legs. As Lame down I 
‘a feat any contortionist might 

proud of. ‘Bending double, T caught 


hind leg of the beast, and with a jerk 
is back. 
” Lahoud above the din 


mite the boar was our prisoner. 
He proved to be about three years old, 
THU tanks projecting five laches, 

Animal catchers at least have plenty 
of variety in their lives, If weve not 
Sher ‘such caxy things as ‘pythons, 
for having fun chasing wart hogs: we try 
beeging “something "bigger—clophants, 
fom ere 

“The capture of Yank, a heifer elephant 
hen ae ye a see =F 
Smple. Harry and Mackie ani 
Thad been trailing certain herd. of 
elephants near Choma for several months. 
We had managed to bag two—a 
baby still drinking milk and yet to cut its 
teeth, and a bull standing about four 
feet and a half high. 

“The third time we got up to the herd 
we found them feeding. From the top of 
Solon von: tes eaten age 

Yank, Iying bossde her ge 
Shother, looked. about right. 


Hey fired, but failed to kill thecow, 
May eta ith the resto tas 
eek ere oer etd 
Pe oe emcees borer 
from the . Then, while the dogs 
were fighting with Yank, and we and 
pee eng ee glee ale 
eee ree Wet car ren 
in trees, the big cow suddenly returned. 
Bene come Leys peeoet to the 
See coy rere 
See eee bunch 
of natives atop an ant hill, where stood 
the aged Schamisas, an elephant hunter 
‘of long experience. We could see him 
motioning the boys to stand their ground. 
peek ae oe 
ce NS ai ong dept wea 
PERT aS tees ahooes 


wy) 


shoulder and neck, the razor blade sink- 
ing deep. ‘The cow backed away, seream- 

if as if she had been hit with both 
barrels from a .600 express rifle. 


EANWHILE, Yank was proving 
too big for the dogs. 

couldn't play her out. And no man dares! 
‘chance a run on the ground, for the calf 
was breaking trees ten inches thick like 
so many matchsticks. Finally” she 
escaped and disappeared. 

Several times after this we got up. to 
the herd, but each t 
ig. And when atlas 
wwas very weak and thin, ‘She must have 
been wandering alone for days. Again 
we cut her from the herd, but this time 
she did not stop to fight: Instead, she 
struck off through the bush, with white 
men, natives and dogs in hot pursui 
Reaching the Choma river, she swam 
‘across, and on the opposite bank turned 
to fight, 

‘Ail aiternoor 


. in the intense heat, she 

off, But. toward evening 

she began to tire. ‘She drew water from 

sprayed it over her head, 

fighting, this gave 

ut-and she stood throwing’ sand ‘and 
dirt over her head and back. 


INALLY one native, braver than th 
i. got her by the tail. Yan 
t the native hung on. desper- 
ately. ‘Then she charged off, dragging 
im for some hundreds of yards, until he 
was forced to let go. Mackie was the 
next to take a chance with the tail, He 
lung grimly. Harry and I, sliding to 
{he ground, motioned the boy Jloagte 
hey eame nid a moment later 
Leia 
tying crowd of whooping blac 
kre days after Sank’ capture she 
allowed us to ride her,” She fed quielly 
and behaved respectably. An elephant is 
much too intelligent to fight after it once 


understands that it cannot win, and after 
it sees that it will be treated kindly if it 
obeys orders. 


Life Chemically Imitated 
"AN’S nearest approach to artificial 
creation of life has been reported 
by a French chemist, M. Herrera, of 
Paris. He created chemical droplets 
atid comers 
een oor oota 
cevaceans 


irided for al the world lice unicelialar 
Ia heat 

ing fourteen parts of caustic soda (ye) 
and one part rhodamine (a brilliant red_ 


‘iye) in 100 parts of water, and adding a 
fe drops of this to 2 scoond solution of 
one part olive oil to two of gasoline. 
French savant explains that the 
resulting action, while interest, 
hhas no actual connection with life, which 
sill defies the science of chemistry to 
create it. His own phenomena, he said, 
are dur to physical and chemieal causes. 


SIGNS and SHOW CARD 
PAINTING MADE EASY 


EN Taam 


$25 IN PRIZES 
‘SEE CASH PRIZE OFFER ON PAGE 116 
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Answers to the Sam Loyd 
Tests on Page 64 


‘The Matrimontal Daisy Game 
‘The second player should win, and the secret 
ia to Beep the petals divided into two similar 
groups for your opponcat to act upon. ‘Then, 
SDE remives the last petal of hs group, 
forsticoane torus, ang hin tame 
Teri t your cpp removal of pal 
No.l for his opening pay, you draw 7 and 8 
Teaving the petals ix exact halves. Had his 
opening pla’ been 1 and 2, then your reply 
twoukd be removal of No. & You then con- 
iti by inating is ply, “Ube dra > 
irom the eft sey you draw the cor- 
sponding two from the Aight. Tt he denws 
le rom the right. your answer is the 
Corresponding single fom the let; and 20 on 
Fifteen minutes is fir time to solve this. 


Johnny's Multiplication Example 

be re 
wy using, 7 oF 96 tm multipiving the 
5. "Woute w good head for figures if 
th this tn thirteen minutes. 


‘The Ant’s Homily 

olor cating with nt are inserted inthe 
following order: Pliant, tolerant, grant, gal 
lant,” brilliant, pedant flippant, dormant, 
verdant, abundant, aa't, grant, want, at- 
tendant, adamant, hydrant, A time of twelve 
‘minutes indicates a. good vocabulary 


Fencing the Tract of Land 
Bach son's 


tract is composed of three similar 
tre multiply three by four to learn 


ive of those litle squares constitute 
the area of the. big "The distance 
round the ranch ves the length of 
‘one side of the re, and the partition: 
ing fence fs composed of cight lengli 
sponding to a sie of the wait square 

fore, the length of fencing required to 


‘and subdivide the ranch ix 
the length of one side of the nit square 
‘Calling the side of Ue unit square 2 miles, 
from the terme of Ue probe we deduce the 
equation: — 12" ayuared equals 262; 2 equals 2 
gives an area of four aquare tiles to the 
uit square, of which there are twelve—a total 
fof forty-eight square miles in the original 
Fanch, which corresponds to the number of 
Tinear miles of fencing. 
Piltcen minutes to solve this is good. 


Snubby McCann's Baseball 
‘The youngest member of Snubby 
Ihave been 13 years of age, the oldest, 17 
‘number Tin the group must have been the 
‘Ié-year-old Soubby. If you picked him in eight 
minutes, you earned a good rating. 


‘The Clock Puzzle 
Starting at no00, the hands will Gest he in 
line at 12 he. $2 min. 48 and 7/11 se. 

"The minute hand now gains 60 sin. before 
the hands are again in straight line. The 
minute hand gains 11/12 min every minute, 
so we divide 60 by 11/12 to learn that in { 
br.'5 min. 27 and 3/11. see. the straight line 
position of the hans will again oceur, at 1 hr. 
‘38 min. 10 and 10/11 ee. 

"The next time will be 2 he, 43 min. 38 and 
2/11 see. Then in succession the hands will 
be in straight line at $ he- 49 min. 5 and 5/11 
see.i 4 hr. 4 min. $2 and 8/11 sec 6 o'clock; 
Tir. 8 min. 27 and 3/11 see.s 8 be. 10 min. 
54 and 6/11 sec; 9 hr. 16 min. 21 and 9/11 
‘see; 10 hr. 21 min. 40 and 1/11 sees; 11 hr. 27 
‘min, 16 and 4/11 see. 

‘Those are all the times the two hands of a 
perfect timepiece will form a straight line 
‘neroas the dil; the only one to check with the 
second hand in the aetch is 10 o'clock, 21 
‘minutes and 49 and 1/11 seconds. 

Fiftecn minutes to work that out isexcellent. 


while learning 
Thats what Wittenberg 
did~and nowasa 


O00 "Trained 
Ss earni 


Overs 6000s 


ELECTRICITY 


portunities existed be- 
ion! influence! success! 
justry offers you ALL 
In what other profession could you 

n $10 while 


this 


0 out of an evening and ei 
Jearning?—make $500 during 
odd 

week doi Yes, these 
things ARE being done. Hundreds of 
“Cooke” trained nen are doing them! 


‘The “COOKE” Way to Big Pay 
Easy—Practiea!—ure 


ae ‘alts you 


12 


The only man who 
could talk to the 
Superintendent 


‘ON after T began studying" a student 
wrote to us the other day, "we had a 


change in management at our plant. I cer~ 
then that T had decided to 
‘Mudy in my spare time. For, thanks 
'C. 8. course, was the only man in 


Ik to the Super 

ge. 
promoted over men who had bees 
rten 10 twenty years. My salary 
wed 0 per cent in the last 


PHATE tus seyjel nia let soe G5, 
‘en ae, lrg are thewande st ier 
eters rom men and women tell 


em wr hy nen ih the Ta the 
ei bea ce wll? Put 


in amo wl io fn 


‘booker 

ine full dete ofthe Course 

FFI, NATIONAL. SCHOOL OF, CARTOONING 
‘Penton Building ‘cleveland, Ohio. 


MONEY MAKING OPPORTUNITIES SECTION 


| When Your Wife Drives | 


(Continued fom pape 85) 


It's much better to get somebody who 
has made a study of teaching auto driving 
to give you regular lessons.” 

“"There!” exclaimed Mrs. Barnes trium- 
phantly. “That's just the trouble, Dick. 
You never were cut out to be a teacher, 


Well. you may 
admitted Barnes. 


be right, at that,” 
‘Whom can 1 get to 


ly. 
suggest someone, but first I'd like to 

ww ideas that may help 
“Il be grateful, 


. “make sure’ that your 
jon is right. I told you about 

it you near enough to the 
zm ought to have elips put 
pedals to keep your feet from 
off. Your pedals seem to be 
narrower than on most makes, Back 


pea nee 
watched carefully 
‘lute grabbed badly. although the pedal 
wwas let in with great care. 

“That clutch needs touc he 
LTC takes hold too rough, and a 
Tough clutch is a strain on a new driver. 
‘The steering gear doesn't work any too 
easly either, and both the brake and 
clutch pedals seem to bind badly. Eary 
‘controls help a man driver, but they are 
fan absolute necessity for a woman, unless 
she is a regular Amazon. 

“Most women, of course, aren't #0 
strong as men. Learning how to drive a 
far is hard on both the muscles and the 
nerves, especially the nerves; and a 


woman, being kind of high strung, gets to 
the point of nervous exhaustion pretty 
quick. Accidents 

get tir 


you don't keep at it too long. at first. 
i point. A. woman 
expect that just 


because she's a wi 
to give her 


‘when they're driving 
~The rules of the road apply to all 
drivers whether they wear pants or skirts, 
the woman who doesn’t realize that 
Ay to find herself in a smash-up. 
“Here's another thing that 
ssbody— 
to drive. 1¢ thing at a time. 
Learn how to steer and get the rules 


turn the wheel the right w 
having to think about it. Learn how to 
apply the brakes next. It's a whole lot 
more important to know how to stop a 
car than it is to start it. After that you 
‘can practice gear shifting. and when you 
get that far 


ce that he can teach anybody else. | 


Y Play the 
HAWAIIAN \*I, 
GUITAR 


Uust as the, 
Natives Ye 


GUITAR 
and Case 


eens 500% PROFIT 
GENUINE GOLD LEAF LETTERS. 


‘Guaranteed to never tara Anyone an 
H 


Ou 
DETECTIVES! 


Weytein you tee a real detective The CON: 
Sf Peetuten on THE RCTENCE. OF 


Eire pesemaerginttich 
aren Lars Se 


‘A 2c Stamp 
<will start you on the road to success. 
Sco Money Making Opportunities on 


pages 116 to 143. 


Age 927 


When Your Wife Drives 


(Continued from page 152) 
ll realize how important it 
Steering so. pat that itis in 


he right way to go through the 
a sifting, the steering hax 


good drivers 
mu how to 


ig about what go 
he floor b 
learn how to 


p- 
should know enough about the oiling 
system to tell whether the motor needs oil 
oF not, Also, you ought to know how to 
read the gasoline gage and the radiator 
thermometer.” 
Joe Clark, who had been busy with 
another customer, strolled over at that 
soment, 
‘Here comes a teacher for y 
is a swell teacher: 
does clash gears once in a while! 


smiled 
nit he 


First Beauty Parlor 
(Conuaditem sees 


gnces direction and velocity of the winds 
in the different parts of the eyelone at the 
rth’s surface, By bringing about th 
convergence of winds, this current deter 
‘mines largely the distribution of precipita 
tion in the eyelone and causes ite center to 
move toward the greatest precipitation, 
"The book i filled with maps and tables 
that bespeak infinite eapacity for taking 
in the work of the 
meteorologist of the 


U.S, Weather Bureay 


“The Anatomy of Science” 
By Gilbert Newton Lewia 
Yale University Press 
has a dog, talks to 


any dog, he can 
tinderstand about half a dozen,” he says, 

and ean make me understand about the 
saine number of his 0} 

In fact, he doubts whether, judged by 
any objective criterion, the intelligence of 
man is supreme. Our Cro-Magnon an 
cestors were not comparatively so simple 
afterall, he says. Ht we defined intel- 
Tigence as ability to mest successfully 
situations of an entirely new character, 
he thinks, it is generally conceded that 
‘morern man teligent than 
the CroM 
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IN ONE 
MONTH 


A Business to Enthuse over—The “Ideal” Lawn Mower Sharpener 
talctig perrecth? doos the week ae nothing cise can. 15,000 tr Sea, 


Mt Toe Fats, W.F writes: “1 
Moore: rf neste Sette EW, McCormick, Saginaw: 


ine the pant 
innate 


Lawn cere Sharpened to Razor Razor Edge— 


People glad—owners delight in mowing ls 
rum lightellelvellekcellek ued the grass 


Sad Wal Today thedreasn et 
Pict et 


‘nd Saturday afvernoons. 
WRITE TODAY fo.,.c00 
‘hig wonderful 
maki mnchine 
THE FATE o9T-MenTH rg. C9, 

Pome, Oia, U5. 
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frit fa 


LearntoRead 


BLUEPRINTS 
Ray 


MASTERLITE 38x58 


WINNER FOR AGENTS. 
Nowind con blew it out 


_ Travel Bae o Unde Sam” 


$158 TO 5235, MONTH 


Steady Work—No Layotis—Paid Vacations ¢? 2ilir'sn Sia 
TRAVEL-SEE YOUR COUNTRY sar.. 
\Comnzen Uducation: Subctent 


me 


POPULAR SCIENCE MONTHLY 


Get the time-tested 
gypsum. wallboard 


Because it gives you every quality you want in wallboard. 
Because it is a standard building material, used every- 
where, and always with great satisfaction. 


FIREPROOF - INSULATING - VERMINPROOM| 
[TESTED BY TIME - ROCK-STRONG - EASY TO SAW, 
INAIL AND ERECT « NON-WARPING « PERMANENT, 


The exclusive USG reinforced joint system provides 
‘smooth, flat Sheetrock surfaces that take any decoration— 
‘wallpaper,or Textone,the plastic paint for toneand texture, 


‘Yet Sheetrock costs no more. Your local dealer sells i. 
Look for the USG Sheetrock label on every sheet— 
made only by the United States Gypsum Company. 


Shetrock ts tnabucted and approved ot an effective 
Kerrier to Rie bythe Underanter” Laboratorisn, Tne 


UNITED STATES GYPSUM COMPANY 
General Offices: Dept. 48, 205 West Monroe Street, Chicago Ilincis 
eg. U.S. Pat. Of. 


SHEETROC 


FIREPROOF...INSULATING 
Made by the United States Grpnem Company 


‘UNITED STATES GXPSUM COMPANY 
‘Dope. 20s Wert Monroe Sere, Chinas, 


‘Send me free booklet, “Sheeeock Walla” 


Name — 
Address 
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You have a dozen uses for this drill 


Every time you have a job to do that requires drilling this Millers Falls 
Electric Drill should be in your hands. Quickly, easily, accurately, in the 
time you used to take to get ready, the hard part of your work is done. 

Automobile repairs, radio construction, electrical fixture work, drill- 
ing in tile (for bathroom fixtures, for instance), working on metal doors 
and window frames, these and many other jobs are all made to order for 
this drill, 

Hardware dealers selling Millers Falls Tools will be glad to demon- 
strate the Millers Falls Electric Drill. Try it out. See how easily it handles, 
how strong and light it is. Years of making hand and breast drills have 
taught us how to design and build drilling tools. Years of service have 
been built into this new Electric Drill. 


Specifications: Portable Electric Drill No. 414 
sperstes on D.C. or om A.C, ensingefciently ventilated » Pigtail breibes ust 


tuseally found in drills of this size} Easily replaced 
side without taking tool apart + Grease 


MOTOR, Univers 
‘up to Go cycles » SPEED, Ne lead 1800 R 
1a Amps 


iin cast irom, 
or 230 volts 
sted alloy steel gears » Ball thrust bearing 


spindle + Armature mounted on high grade ball 
bearings + Automatic svitch mounted on ban- 
dle + Armored attachment plug » Aluminum 


throughout = 8 fect best quality rubber 


covered cord furnished + Spindle offict for close 


nutside of housing ~ Weight 


5% Ibs, wet = Overall length 12 in. + Packed 
‘one in a Beary corrugated box + PRICE + 110 
Volts, $30.00 


MILLERS FALLS TOOLS 


MILLERS FALLS COMPANY St E{7\IEW MILLERS FALLS, MASS. 
NEW YORK, 23 WARREN street “QULSLELE cucaco, 9 sours cunton sTReet 
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Toasting brings out the 
hidden flavor of the 
world’s finest Turkish 
and domestic tobaccos 


LUCKY STRIKE 


“IT’S TOASTED” 
That's Why Luckies Taste So Good 


